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Annotations 


Blood pressure 


The National Heart, Lung and Blood Institute, 
Bethesda, has commissioned two reports of the Task 
Force on Blood Pressure Control in Children in the 
last decade. The first report appeared in 1977 and 
enjoyed wide distribution becoming a major refer- 
ence for blood pressure standards in children.’ The 
second report was published last year with, in 
its own words, the following objectives: (a) to 
identify the proper techniques for measuring blood 
pressure in infants, children, and adolescents; (b) to 
characterise the existing data base on blood pressure 
distributions throughout childhood and to prepare 
distribution curves of blood pressure by age accom- 
panied by height and weight information; (c) to 
recommend blood pressure ranges for children 
denoting normal, high normal, or hypertensive; (d) 
to present guidelines for detecting children with 
hypertension and, at the same time, guard against 


inappropriate labelling of children as hypertensive , 


who are not hypertensive; (e) to identify the 
appropriate diagnostic steps to be taken in the 
evaluation of children with hypertension; and (f) to 
delineate non-pharmacologic and pharmacologic 
treatment strategies in the management of children 
with hypertension.? Has it succeeded? Are tts 
standards and recommendations applicable to 
European and, in particular, British children? 
The answers to these questions are not straight- 
forward but might be summed up as ‘not quite’ and 
‘possibly’. 

The data used for the 1987 report were taken from 
nine different studies performed in the United 
States and Great Britain involving more than 70 000 
white, black, and what are described as Mexican- 
American children.” The British source was the 
Brompton study!" involving 7804 subjects from 
birth to 3 years of age when material was extracted 
from it for the task force report. Most of the data 
are, hence, from North American studies, which 
may or may not be relevant to other parts of the 
world. Furthermore, the report appears to be 
written with the United States paediatrician in mind 
who, unlike his counterparts in many other coun- 
tries, will be regularly reviewing ‘well’ children as 
opposed to only seeing referred ‘sick’ children as, 
for example, in the United Kingdom. This places a 
different emphasis on recommendations especially 
in the context of ‘screening’. 
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Measurement technique 


The most practical technique for measurement of 
blood pressure is the mercury sphygmomanometer, 
although for young children accurate recordings 
may only be possible using the Doppler ultrasound. 
An appropriate compression cuff is essential, and a 
useful rule of thumb is to use the largest cuff width 
that covers the upper arm yet still allows the bell of 
the stethoscope to be placed over the brachial artery 
in the antecubital fossa. There is not much argument 
with the task force in this respect, although it does 
dwell on the diastolic measurement, which ıs usually 
less accurately recordable and less important than 
the systolic value.” 


Blood pressure 


Amazingly the task force, although extolling the 
virtues of several blood pressure recordings in an 
individual child before drawing conclusions about 
the height of the blood pressure, have used the first 
blood pressure reading in the 70 000 subjects to 
prepare its standards because in one of the nine 
studies used only one blood pressure measurement 
per subject was available! After this incredible 
admission it goes on to generate percentiles of the 
age and sex specific blood pressure distributions by 
complex multiple regression and spline fitting 
methods shown by a series of rather small figures 
with charts for boys and girls from birth to 12 
months, 1-13 years, and 13-18 years. These charts 
only give the 50th-95th percentiles with no thought 
given to the importance of identifying ‘hypotension’ 
and irritatingly a change from the Korotkoff phase 
IV (muffling) to phase V (disappearance) for 
diastolic blood pressure at the age of 13 years. 
Having identified normality as systolic or diastolic 
blood pressure of less than the 90th percentile and 
high normal blood pressure between 90th and 95th 
percentile, hypertension is defined as systolic or 
diastolic blood pressure, or both, equal to or greater 
than the 95th percentile for age and sex on at least 
three occasions. In an attempt to incorporate the 
important contribution of body size into the analyses 
the task force have added the 90th percentile details 
of height and weight for normal children at the 
bottom of the charts to help with the interpretation 
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of blood pressure values o7 an ndividual child. It 
would have been so much ncr helpful rf it had 
conside-ec gererating percentile charts relating 
blood rressuce to height (97 some other ndex of 
body sze: rather than ag> ths has been incor- 
porated in tbe charts produced sy Andre 2¢ al’? in 
France ard eitminates the errors of age related 
percentiles and the resulting cumbersome technique 
to factcrise for size of the task force. 


Guidelines for detecting chaddren with hypertension 


The task force does not reccmmend mass commun- 
ity blood pressure screenimg programmes for chil- 
dren and adolescents. It cces, however, focus on 
surveillance of blood pressure of children under 
continLous cere by a pr.mar~ ptysiciam in the 
United States and recomm2nds, mn accordance with 
the guidelines of the American Academy cf Pediat- 
rics, atnual determinations cf blood pressure in 
children from 3-20 years of age bv their primary 
physicians. What is this if 11 5 not screening? Clearly 
these recommendations ere cf no relevance to 
countr-es in zhe world whe-e primary phys cians are 
predoninantiv concerned with treating the sick 
rather than undertaking healzh checks on well 
children. 

Whet is appropriate for the Umited Eingdom? 
Two workinz parties (BPA. Wc-king Party on Child 
Healtk Surveiilance and tte Entish Hypertension 
Societ- Working Party on Elood Pressure Measure- 
ment) are currently consid27ing this matte? but have 
not made their recommendations. Meanwhile it 
would sezm reasonable fo- all szk children to have 
their Flood pressure measured whenever there is an 
indica-ion for a general mecical examination. As far 
as screening for hypertension is concerned this has 
to be considered in relatic tc che likely prevalence 
of the disorder. It has seen suggested that the 
prevalenze of hypertensicm in schoo! children 1s of 
the order of 1%!® but in anly 19% of these children 
will the blood pressure be appreciably increased and 
require treatment. Most children with mild increases 
in blcod pressure will turn cut to havz primary 
(essertial) hypertension. The :mportant 0-1% of 
children with more severe hypertension, usually 
secondary in origin, will tave renal disease as the 
comur onest cause. There are certainly ady antages in 
detec-ing these severely 2ype-tensive children but 
the cost-benefit ratio in identifying tnose with 
primery hypertension rema:rs unclear '’ In the 
present stete of knowledge :t cannot >e recom- 
menced tha: all childrer shoild have tneir blood 
pressires measured at sck col medical examinations. 
As if 1s not difficult to measure blooc pressure, 
however, the Working Party of the British Hyper- 


tension Society concerned with blood pressure 
measurement in children are likely to suggest that 
individual authorities decide on a policy of screening 
in childaood, balancing cost against demands on 
limited -esources and bearing in mind the facilities 
locally “or investigation of children in whom ap- 
parent hypertension 1s identified. There are, how- 
ever, certain children who ought to have regular 
tlood pressure measurements undertaken including 
those im whom a high blood pressure has been 
previou:ly detected; those with renal or cardiovascular 
disease: those with diabetes or neurofibromatosis, 
end those with a family history of hypertension. 


Investigation and treatment 


Justification for investigation according to the task 
force unusually emphasises the importance of a 
diastole blood pressure of greater than the 95th 
percentile whereas on this side of the Atlantic most 
workers in the field would use the systolic value. 
The irvestigations recommended, should hyper- 
-ensior be detected, differ in a number of respects to 
those agreed on at the Second International 
Symposium on Hypertension in Children and 
Adolescents in Heidelberg in 1985'® with surprisingly 
no forn of renal imaging, plasma renin or cate- 
cholarime measurements included in the initial 
screening procedures. These would certainly be part 
of the basic investigative protocol in the United 
Kingdem with more complex tests added subse- 
quentl” if indicated.”” 

The emphasis on non-pharmacological treatment 
where indicated ıs laudable but only appropriate, in 
isolation, for mild hypertension. This type of treat- 
ment surprisingly, seems to be recommended by the 
task fcrce for any children with systolic or diastolic 
blood pressure, or both, greater than the 90th 
percertile. For more severe increases in blood 
pressure, a ‘stepped care’ approach for drug treat- 
ment s suggested, although the drug choices and 
dosages are different and, at times, modest com- 
pared with European experience.'” Intravenous 
labeta.ol and sublingual nifedipine for severe hyper- 
tension are conspicuous by their absence and there 
is inacequate guidance about inappropmiate drugs in 
childrzn and about side effects. 


Task force and the United Kingdom 


Althcugh welcome, the Report of the Second Task 
Force on Blood Pressure Control in Children must 
be viewed circumspectly by paediatricians and those 
involved in the community child health services in 
the Lauted Kingdom. In particular, the age specific 
percentile charts may not reflect blood pressure 


norms for British children, quite apart from criticism 
of them in terms of relating blood pressure to age as 
opposed to height. There may be an argument, in 
view of the former, for utilising British age related 
systolic blood pressure charts for younger children,” 
or, in view of the latter, for adopting the French 
charts, which are commonly used in Europe.” 
The recommendations concerning screening are 
acceptable even though the reasoning behind such 
decisions in the United Kingdom may be rather 
different from that in the United States. Investigation 
and treatment proposals should be viewed in the 
context of current practice in Britain, which differs 
in a number of respects to the North American 
recommendations. 
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Brittle or batz2red 


There kas secently been consid2zable comment in 
the national znd medical pr2ss about the differential 
diagnosis of tre fractures of mon-accidental injury in 
infants,’ ° anz it has been sated that many of these 
infants are scfering from eccprer deficiency or a 
mild form of osteogenesis 11rperfecta. Clinical ex- 
perience and a careful review of the ltcerature, 
however, would indicate that these conditions 
should not >e confused with acn-accidentel injury. 

The diazrczis of non-acccEatel injury is aot made 
lightly, but certain clinical S1c-rgs must zarse the 
question of the diagnosis. These include torn frenu- 
lum of zhe Lp, tnexplained D=wis-r.g, -etinal haemor- 
rhages, anc celay in seekinz m=dical attention for 
fractures. Im hese circumstances tadiograpay of the 
skeleton is pert of the routre <linical assessment. 
The finding ol metaphysea. Sraccures or frectures in 
differeat stages of repair ir the presence cf normal 
bones withost a history cf inprry is regarded as 
being chagnostic of non-eccdental injury. Other 
fractures that should strongly suggest non-accidental 
injury are comamunuted wide sxull fractures. scapular 
fractures, end fractures of -he ouzer end of the 
clavicle Sirclarly it ıs sttomgly suggested by rib 
fractur2s.7? Rib fractures >al, occur in children 
with normal bones in resovase to severe trauma 
such as road traffic accidencs. Even the compression 
forces usec in vigorous Gwdicculmonary resusci- 
tation rare y produce thew. Ir on2 series of 113 
children ro n> fractures we re found in children who 
had usderzone cardiopulmonary resuscitation.’ I 
have never personally seer afrectured rib after this 
procedure. 

A full review of the radiokcgical manifeszations of 
child buse can be found r a recently published 
book ty X emman.”° It has been said that the only 
reason. a differential diagrogs is considered is the 
reluctenc2 t= accept the ao lications of the bony 
lesions. | 


Copper deficiency 


A ful. rewicw of copper cefxiency is published 
elsewhere iri this issue (p 443). This annotation gives 
a synopsis <f the salient zEnizal and radiological 
features. “he reported clinic: features df copper 
deficiency ir infants are .3s~ckcmctor retardation, 
hypotonia pallor, hypopfigmentatron of skin and 
hair, >romirent scalp vers s‘deroblastic anaemia 
resistent to iron treatmen:, and neutropenia (J C L 


Shaw, >ersonal communication). The radio- 
logical shanges are those of osteoporosis, fraying 
and cupping of the metaphyses, spur formation, 
renosteal reaction, and fractures.!7*° 

About 40% of reported cases of copper deficiency 
are in p-emature infants of whom about 25% are on 
long tern parenteral nutrition (J C L Shaw, personal 
communication). There have been cases in full 
term infants who have had a severe dietary deficien- 
cy of ccpper.!8 2” 28 The median age at presenta- 
tion ıs a mean of 8-3 months for full term infants and 
=-0 moaths for preterm infants. Copper deficiency 
has never been described in an infant fed exclusively 
breast milk or in a full term infant fed a formula 
Known to contain adequate amounts of copper. 
Since #983 most, though not all, formula milks 
freely aveilable in the United Kingdom contain 
enough copper to prevent dietary deficiency. 

Plasma copper concentrations are low at birth but 
reach adult concentrations by 4 months”; they can 
be reliably measured by atomic absorption spec- 
trophotometry. When this method ıs used no child 
has been reported with the syndrome of copper 
deficier.cy with a plasma concentration of greater 
than 43 g/dl for term infants and 33 g/dl for 
preterm infants (J C L Shaw, personal communica- 
tion) In all cases the response to treatment either by 
zhe introduction of copper supplements or dietary 
-mprovement has been prompt with a reticulocyto- 
sis, a re in haemoglobin and neutrophil count, and 
resoluton of the bone changes. There are no 
reported cases of fractures occurring as a late sequel 
70 proven copper deficiency. 

The bone disease of copper deficiency is a 
metabclic disease. The osteoporosis affects all bones 
and the metaphyseal fraying affects the growing 
ends.'=** These features are most easily seen in the 
distal radius and ulna, though the fraying is more 
pronounced in the ulna.” The fraying leads to sickle 
shapec spur formation and fractures may occur 
througa these. These fractures do not resemble the 
corner fractures of non-accidental injury. In non- 
accidental injury the child’s bone texture is normal, 
and there is no cupping or fraying of the metaphysis 
where there is a fracture. The appearances of copper 
deficiency have been described as scorbutic, as in 
both there is severe osteopenia and spur formation 
with corner fractures. There 1s a superficial re- 
semblence but the radiological appearances are 
quite distinct. In scurvy there is no fraying of the 
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metaphyses and the epiphyses have a distinctive 
etched appearance with a sharp outline and ‘washed 
out’ centre. Scurvy can also be easily excluded by 
biochemical tests. 

Skull fractures have not been described in infants 
with copper deficiency, but they are a common 
finding in non-accidental injury. The presence of 
normal bone and in particular the presence of 
normal ‘wrists and knees renders the diagnosis of 
copper deficiency of sufficient severity to cause 
fractures unlikely and this can be stated even in the 
absence of a serum copper concentration The 
absence of anaemia and neutropenia and the physic- 
al stigmata further make the diagnosis virtually 
untenable. 


Osteogenesis imperfecta 


The diagnosis of severe forms of osteogenesis 
imperfecta 1s indisputable by a radiologist or clin- 
cian. Milder forms of the disease can be difficult to 
diagnose and often a diagnosis can only be made 
with time. Most children with mild osteogenesis 
imperfecta do not present with fractures early in life 
but tend to fracture between toddling and adolesc- 
ence. 

There 1s, as yet, no freely available biochemical 
test for the disease although interesting research is 
continuing in the fields of collagen chemistry and 
genetic markers. Until this work produces a test that 
is freely and quickly available in a general hospital, 
the diagnosis of osteogenesis imperfecta will have to 
be made on climical and radiological grounds. 

Considerable genetic heterogeneity is present in 
osteogenesis imperfecta. Four genetic subgroups 
have been identified.” Within the groups there is a 
considerable range of severity, and it is this that 
leads to the potential diagnostic confusion it is 
important for both paediatrician and radiologist to 
actively consider the question of osteogenesis imper- 
fecta in any child suspected of non-accidental injury. 
The clinical diagnosis of osteogenesis imperfecta 
rests on the findings of blue sclera in certain cases, a 
large fontanelle, excessive joint laxity, small stature, 
and dentinogenesis imperfecta. Some patients with 
the disease have normal sclera. The clinical man- 
ifestations are very variable. 

Dentinogenesis imperfecta of osteogenesis imper- 
fecta is best confirmed by a dentist with a particular 
interest in the subject. Not all pitted teeth are due to 
it and an expert opinion should be sought ın all cases 
with teeth defects where the diagnosis is ın dispute. 
Many of these cases occur before tooth eruption and 
dental changes and x radiography is, therefore, of 
no diagnostic help. 

Fractures both accidental and non-accidental can 


Brittle or battered 351 


occur with or without bruising over a fracture site. 
The presence or absence of bruising over a fracture 
site gives no indication as to the cause of a fracture. 
The fact that patients with osteogenesis imperfecta 
may have a tendency to bruise easily 1s irrelevant in 
the context of fractures. 

A family history of fractures and deafness is often 
quoted as supportive evidence of the diagnosis of 
osteogenesis imperfecta and in many cases this 1s 
helpful. However, a detailed history of the type of 
deafness or the way in which the fractures were 
sustained should be taken. The fact that a relative 
sustained fractures when falling from a tree or in a 
motor bike accident does not mean that there is a 
family history of the disease. 

Children with osteogenesis imperfecta may sus- 
tain fractures with minimal force but in those with 
the mud form of the disease these tend to occur 
when the child 1s toddling or walking and not 
confined to a cot. The fractures of osteogenesis 
imperfecta are mostly in the diaphyses of the long 
bones. Metaphyseal fractures are rare and when 
they do occur there 1s evidence of gross change of 
the disease.*' Osteoporosis in mild cases of osteo- 
genesis imperfecta may be mild but some alteration 
of the trabecular pattern 1s usually identifiable. 
Wormian bones are an almost constant finding in 
osteogenesis imperfecta, ** and they have a 
different distribution to those seen as developmental 
variants. Children who have sustained non- 
accidental injury are unlikely to sustain further 
fractures while in care Where a diagnosis of non- 
accidental injury 1s made incorrectly in a child with 
osteogenesis imperfecta fractures are likely to 
continue to occur after the child has been placed in 
care. 

It can be seen, therefore, that there are disting- 
uishing features between the three conditions and 
diagnostic confusion should not anise. 

It is vital that non-accidental injury 1s not over 
diagnosed. Most paediatricians and radiologists will 
not make the diagnosis unless they have strong 
grounds for ıt and will err on the side of caution if in 
doubt. 

When a case is contested, before court proceed- 
ings start, it is essential that the barmster and 
solicitor are properly briefed, so that they fully 
understand the medical evidence. Medical evidence 
is given not to seek retribution for the child’s injury 
but to arrange for proper protection for that child, 
hopefully with rehabilitation of the family unit. It is 
difficult for non-medically trained judges and juries 
to understand the subtleties of radiological changes 
and the nuances of clinical practice. 

Yet it ıs on this evidence that the outcome of a 
case often rests and will continue to do so while the 
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adve-sarial system of te law continues for such 
cases. 
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Inequalities in child health 


It is odd that discussions on what are usually called 
‘inequalities in child health’ have been concerned 
mainly with mortality and morbidity and relatively 
little with health. This is particularly curious when 
the great improvements in child health achieved 
since the NHS began have considerably reduced the 
proportion of children who are nowadays seriously 
ill. Generally in such discussions health itself is 
taken to be shown by height, or by the rate of height 
growth, or by the absence of illness, but these are 
now scarcely sufficiently discriminating indicators 
for population studies. Recent thinking about the 
development of adult chronic illness shows why the 
measurement of child health should be developed to 
a point where we could differentiate degrees of 
health in childhood and see whether they were 
distributed evenly across all social groups, and we 
could therefore ask whether the proportion of the 
most healthy ıs increasing or not. 

It is well documented that height, one of the 
traditional measures of child health, vanes consider- 
ably with social class in childhood,! and that the 
tempo of height growth is similarly varied, being 
slowest in the lowest social classes and greatest in 
the highest classes.” It is also well documented that 
height is related to health in later life, in the sense 
that shortness of stature is associated with higher 
mortality at any given adult age.? But although 
depletion or enhancement of quality of skeletal 
structure and of stature may occur during adult life 
through eating, exercise, and smoking habits, the 
limits of growth in height may be achieved only 
during a relatively short period of time in childhood. 
Therefore social inequality in achievement of height 
growth 1s indicative of risk of social inequality in 
health in adult life. 

This example brings together the important 
notions of a critical period, during which partially 
inherited potential is developed through environ- 
mental influences, particularly those involving indi- 
vidual choice, in this case choice of food and 
exercise. During childhood, when these choices are 
largely a matter for the child’s mother, she may well 
be influencing both the extent of fulfilment of 
developmental potential and the child’s taste in such 
habits now and possibly even in later life. The 
relative contribution of these elements to the 
observed social class differences in growth rates and 
in height is so far not known 

It begins now to look as if there are other aspects 
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of childhood health that, ike height, may well have 
long term implications for health. Although few 
other areas of development are quite so circums- 
cribed in time as physical growth, the model of a 
potential m which the degree of fulfilment is 
affected by environmental factors has been often 
used in other aspects of child development, although 
the inclusion of habit behaviour as part of the 
environment has been relatively rare, even though ıt 
is hkely to be of considerable importance. 

In the study of obesity, where research into habit 
behaviour is of relevance, it seems now that early 
adult onset is far more common than chidhood 
obesity,* and may even prove to be a greater risk for 
chronic illness than childhood onset obesity. 
Although the dynamics of the aetiology of obesity 
are still by no means clear, there is no doubt that the 
secular trend in prevalence is rising in childhocd and 
in adult life, and that it is rising fastest in the lower 
social groups.** Childhood and adult obesity each 
carry appreciable risks to health.° 

Blood pressure also looks as if ıt may prove to 
follow a pattern of childhood establishment to a 
certain extent.’ It too has an intrafamilial element 
and the blood pressure measurements of each 
individual tend to ‘track’ from some, as yet unde- 
fined, point in childhood or adolescence into adult 
life,® and blood pressure 1s strongly associated with 
such environmental choice factors as eating and 
exercise, with which it ıs also related through its 
association with obesity. Blood pressure 1s appreci- 
ably higher in the manual social classes, but seems 
likely to be reduced in those from lower socicecono- 
muc families of origin who achieve a relatively high 
standard of education.’ 

Adult respiratory capability may also fit with the 
notion of a critical or particularly sensitive period in 
childhood, during which time adverse environmen- 
tal factors may have a long term influence. Child- 
hood chest illness and poor home circumstances 
have been found to be associated with relatively 
poor respiratory function in adult life. These early 
life experiences were found to be indeperdently 
associated with adult respiratory function, and they 
were aggravated in their effect by poor home 
circumstances in adult life and by cigarette smoking. 
The risk of this chain of problems 1s much higher in 
families in the lowest social classes and in the 
poorest home environments. !° 

Recent epidemiological work that uses national 
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mortality data reinforces the -dea of the probable 
importance of health in childhood for heath m adult 
life. Cohcr:s of children who grew cp 12 times of 
high infant death rates from bronchitis o- pneumo- 
nia amd survived, have teen found in their adult 
years t0 heve a high risk o7 morality from bronchitis 
or emahysema; as these intant death rate: fell from 
1900 cnwards so corresponding death rates from the 
same Soncitons fell in the next generation: from 
1940.” Aralysis of secula: trends ın morality data 
has siggested that the current distnbution of 
ischaemic heart disease reflects poor sodal condi- 
tions .n early life, particularly poor nutrition in 
childhood, mong those now at the ages cf greatest 
tisk for his condition. 

A review of research 31 lceg term effects on 
pregnency ouccome and fetal development con- 
cludes that theze is a mass of evidence that shows the 
importance of the mother’s childhood healzh.'* Low 
birth weizkt, which is mone prevalent in low social 
class mothers and those fom the poorest home 
circumstances, has been fonnd to be ssscciated in 
due course with relatively -acreased risk of poor or 
abnormal >utcome of preanancy in these same 
individuals.'* There 1s therefore evidence for in- 
tergenerahional links in cLild Fealta. 

This increasing and necessary body of research 
into health during the ccurse of the mndividual’s 
lifetime shcws not only the funcfamenc-al nature of 
health n childhood for later life Sut also tre extent 
of social inequalities in chid health, particularly in 
those aspects that may affec: hea_th in adult life. In 
some condi-ions, such as otesity, there mar even be 
an adv2rse trend over ture. 

It is cherefore appropriaze now to argue that we 
should no longer rely on ta2 négatrve measures of 
health as <tsence of illness nor on height as a 
sufficient indicator of health ty implication. An 
improved knowledge is required of those dimen- 
sions ot chi-dren’s health thet are most likely to be 
associated vith their health 11 the long term for two 
reasons. First, because from what we know of these 
dimensions some children sH] have a t2tter oppor- 
tunity taan others for good Kealth; second, because 
it looks. from the evidence of one-orf stud es, as if 
some ot these important aspects of child health are 
changin2, and at present there 1s no systematic way 
of moritcring either improvements or adverse 
change. 

The frst stage in improving ou: knowledge would 
be to 2stablish a monitor ng system tc obtain 
appropnate data from smell samples that were 
representat ve cf the population of childrer aged 5, 
10, and 15 yeers. Information might, for instance, be 
collected on height, weight. and other appropriate 
anthropometric measures, 92 resDiratcry function, 


blood pressure, and possibly some form of exercise 
test “he opportunity should also not be lost to 
collect data on health associated behaviour that 
might include a mother’s report on her child’s diet 
and exercise habits and on parental smoking, as well 
as a small amount of data on the home and social 
circumstances of the family This would provide 
information on the state of child health and on its 
variation across social and family circumstances, 
which would complement the work of the British 
Paediatric Association’s Surveillance Unit on mor- 
bidity in severe conditions that have a very low 
prevalence, and the Registrar General's collection 
of moctality information. 

A repeat of this same study design on new 
samples selected in the same way five years later 
would offer the opportunity to assess the extent of 
change in these measures and the rate at which 
change had occurred in different social groups. This 
would be primarily an epidemiological design of 
data collection and not a system for collecting 
‘nformition m a case finding way. For some 
Durpos2s, however, it might also be valuable to 
zecontect children in some of the original samples 
measured for the first stage, in order to investigate 
-ndividaal rates of change. But that would not be 
necesszry in achieving the first objective of measur- 
mg the social distribution of child health and the 
rates of change of its components and thus amassing 
some irformation that may provide data about adult 
health in future years. 
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Preschool vision screening: a service in need of 


rationalisation 


S L s5TEWART-BROW?. M N HASLUM, AND B HCWLETT 


Department of Child Herr, University of Bristol 


SUMB-ARY A survey of 12a th districts ın England and Wales was carried out at the end of 1984 
to ascertain among oth2: things the range of current programmes for preschool vision screening. 
The -esporse rate was £1-375. Altogether 94% of districts reported screening for both reduced 
visual acuity and squin=; wb districts screened for neither. A great variety of different types of 
tests were in use and screening was carried out at a variety of different ages. A high proportion of 
distnicts were screening chidren for reduced visual acuity in infancy, although screening tests 
applicable at this age have not been siown to be effectwe. Districts screened for squint between 
one and fcur times. Collection of routine monitoring information by districts was poor. 


The term >reschool vision screening ıs vague. It can 
be used to cover a great veriety of activities from 
inspection ci the visible structuzes of the eye and the 
alignment o? the two vise axes to sophisticated 
tests of vstal acuity and cculer muscle Calance. It 
also covers systematic a:tempts to screen entire 
populatiors at specific ages with standardized instru- 
ments, and the application of >ne or more clinical 
tests of visual ability to chmldren who p-esent for 
develcpmenrtal surveillance. 

The terr ts most comxzorly applec to tests 
desigred to identify ocular muscle mnbalance 
(manitest or atent squint) -ke sommones: of which 
is the cover test, or tests designed tc identify 
reduced visual acuity. The latter can be caused by 
many different opthalmobe-cal conditiors, but in 
the srescho-] period it is rost common_y due to 
amblyopia o~ refractive eror. 

The use >>the term ‘pre:ctoc]l vision screening’ 1s 
alsa compliceted by the fect that not all education 
authorities Lave the same gclides cn age at school 
entry. Children may start schol at any age from 4 to 
5% years. some parts cf the country are well 
supplied wtt aursery school places and 19 these a 
high ppopo-tion of children may te ın nursery school 
from tae aze of 3 years. Some districs regard the 
latter as pres=aool children, others as schoolchildren. 

Attempts zave been made to establish < national 
patterr for p-eschool vision screening wita respect 
to the age et which children saould have their vision 
tested. Bota Prevention in ihe Caild Health Services’ 
and the 1930 Health Visitors association Report,’ 
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recommended that all children should have their 
visual acuity tested and the cover test perfomed at 8 
and 1€ months of age and again at 242 to 3 years and 
4% ta 5 years. The Court Report’? recommended 
that ‘tests of vision’ be administered at 7 to 9 months 
and at.z to 3 years. None of these reports have been 
specific about which tests should be used; indeed in 
the report of the Health Visitors’ Association a 
comment was made to the effect that ‘while prepar- 
ing this paper the Association was acutely aware of 
the lack of systematic and scientifically based 
information concerning ... the most valid and 
reliabl2 tools for these procedures.’ 

The present study was carned out to document 
the current range of preschool vision screening 
practices. The method of investigation used, a 
questicnnaire survey, has appreciable limitations in 
the study of an activity as diffuse as preschool vision 
screening. In particular t is difficult from a survey of 
this kind to identify districts with precisely compar- 
able sc-eening programmes. As a method of obtain- 
ing a becad picture of current programmes, however, 
and of dentifying specific districts that are worthy of 
further study a questionnaire survey is the method 
of chore. 


Methocs 


In November 1984 a detailed questionnaire was sent 
to the district medical officers of all health districts 
in England, Wales, and Scotland asking for informa- 
tion about their vision and hearing screening prog- 
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rammes for preschool and schoolchildren. Responses 
to questions on preschool vision screening from 
health districts in England and Wales are presented 
in this paper. 

Altogether 165 districts returned a completed 
questionnaire: an overall response rate of 81-3%. 
One district refused to participate; and 37 failed to 
return their questionnaires after two reminders. 
There was no significant difference between re- 
sponse rates in different parts of the country, 11 out 
of a total of 15 geographical units (14 regional health 
authorities and Wales) had response rates of 80% or 
more. The four regions with low response rates 
were Mersey (40%), North West and North East 
Thames (both 69%), and Trent (75%). The re- 
sponse rate to individual questions in the survey 
varied; non-respondents are therefore separately 
identified in each table. 


Results 


Altogether 155 (94%) districts screened for both 
reduced visual acuity and for squint; a further five 
(3%) screened for reduced visual acuity alone, and a 
further three (2%) for squint alone. Two health 
districts reported that they carried out no preschool 
vision screening. These districts were clear that they 
made no attempt to screen their entire population 
either for squint or for reduced visual acuity. In both 
these districts, however, children at high nsk of 
visual problems and those whose parents were 
anxious about their visual ability or suspected a 
squint had their vision tested in child health clinics 
and both districts carried out screening among the 
‘at rsk’ 3 to 5 year olds ın nursery school classes and 
day nurseries. 

Table 1 shows the tests used in 160 districts 


Table 1 Visual acuity tests used in preschool vision 
screening (n=160) 


Type of test Distriets Age range 
No (%) in months 
Sheridan Gardiner letters 123 (769) 24-60 
Stycar graded balls &8 (55-0) 0-48 
Stycar picture matching 75 (468) 7-60 
Hundreds and thousands 69 (43-1) 0-36 
Catford drum z4 (150) 048 
Matching E’s 7 (44) 30-60 
Kay pictures 6 (38) Not stated 
Stycar letters (five and seven letter tests) 5 (3-2) Not stated 
Beale Collins 5 31) &60 
Snellen 4 (2-5) Not stated 
Ffooks 2 (13) 3% 
Leeds picture test 1 (06) Not stated 
Stycar miniature toy test 1 (0:6) Not stated 





No visual acuity screenmg in five districts 


screening for reduced visual acuity. The Sheridan 
Gardiner letters test was the most common test and 
was used by 123 districts. Eighty eight districts used 
the Stycar graded balls test and 75 the Stycar picture 
matching tests. A total of 13 different types of test 
were in use. The range of ages at which these tests 
were used, where they were specified, was wide. 

Districts were almost equally divided into those 
who aimed to screen children’s visual acuity once, 
those who aimed to screen twice, and those who 
aimed to screen three or more times (table 2). 
Among those testing only once the age at testing 
varied from 8 to 52 months. The most common age 
for a single test was 36 months (19 districts). Among 
districts testing children’s visual acuity twice the 
ages at testing were also very varied The age at first 
test varied from 0-36 months, and at the second test, 
10-60 months. Eight and 36 months was the most 
common combination but this was practised in only 
seven districts, and almost every combination of 
ages was represented. 

Table 3 shows the tests used by the 158 districts 
who screened for squint. Altogether 145 districts 
used the cover test at some time in the preschool 
period. More than half of the districts used the 
corneal reflection test, and 69 said that they tested 
for squint by ocular movements. A number of 


Table 2 Visual acuity screens (n=149) 


No of Districts 

screens No (%) 

0 5 (3-4) 
1 44 (29 5) 
2 46 (30-8) 
3 33 (22-1) 
4 13 (8-7) 
5 7 (47) 
6 1 (07) 





Age not specified in 16 districts 


Table 3 Screening tests for squints (n=158) 


Type of test Districts 
No (%) 
Cover test 145 (91 8) 
Corneal reflecnon 110 (69-6) 
Ocular movements 69 (43 7) 
20D Base out pnsm 18 (11 4) 
Finger nose 17 (10-8) 
TNO* § (5-7) 
Convergence at near 5 (32) 
Wirt* 4 (25) 
Lang“ 3 (1-9) 
Keystone 3 (19) 


No squint screen m seven districts 
*Tests of stereo acuity 
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Tatle 4 Cever test for squ@rt t1=125) 


Ne 3} Distt 

SCTeers Na i 

0 13 (70-«) 
1 50 (Q 
2 24 (79-7) 
3 37 (9 
4 1 @&) 


Net specified :n 33 districts, ne 3e wrt screen in seven districts 


districts tested all children ising more sophisticated 
orthoptic tests, the comrcnest of which was the 
20D base cat prism. 

Some of tne districts sc-eeniiz with the cover test 
used “his ona number of c ccasions ‘table 4). Among 
districts in which the cover zest was used only once 
the age at testing varied tram 6 to 48 months. 

Districts ere asked for two simple measurements 
of thar scresning prograrires. first, the proportion 
of children în their discrict screened for squint 
between 7 to 9 months x the previous year, and 
second the -eferral rate “1cm this screening prog- 
ramme. Only 40 (25%) dis-riccs scrzening for squint 
could provice a figure for ta2 proportion of children 
screened in “he previous egr; reported rates varied 
from: more than 95% tc 50%. An even smaller 
propertion (11%) of distr.ct: could record a referral 
rate cor thes programme: reported rates in the 
districts which could variec trcm 1% to 33% 


Discussion 


Preschool v sion screening is routine practice in 
almog all heelth districts erd a very wide range of 
programmes exist. Withcct a 100% response rate 
the survey cannot provide a precise frequency 
distribution Dr districts us rg different programmes, 
but it does identify that az least two health districts 
are doing ro vision scr221cg; that at least 21 
districts screen for reducec sisial acuity on four or 
more >ccasicr's and that at “east 38 districts carrv-out 
cover testing on three or Lore occasions 

The range of prograrm2s docimented in this 
surve” ıs grzater than tha: cocamented in the same 
surve~ for preschool and school hearing screening 
and tor sckcol vision screening.* It cannot be 
compatible with a cost efiect:ve national service; 
some distrixs must inevitably be operating prog- 
ramme2s thatconsume manr 2xtra resources for very 
little extra benefit. 

The Stycer tests for cezecting reduced visual 
acuity in incancy (0-2 y2acs} were developed as 
clinice] inst-iuments for tre assessment of vision 1n 
your g and hendicapped ch_Eirem and not as screening 
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instruments. One study has subsequently attempted 
to assess the value of these tests in a screening 
programme.” The authors of this study found the 
tests to be ineffective and recommended that they 
should not be used for screening. Other experts 
have now lent support to this recommendation ° 
Although discontinuing established practice takes 
time, one would hope that all the many districts 
currenily using these tests have made plans to 
discontinue them in the near future. 

Aveilable evidence on the efficiency of tests used 
to screen for reduced visual acuity in the immediate 
preschool period (3-5 years) is only slightly more 
encourazing than that for the Stycar tests in 
infancy.°? 7 8 All available tests give a positive result 
for an appreciable proportion of children with no 
abnormality, and miss an appreciable proportion of 
children with a problem. In well trained hands, 
however, it would appear that the tests can be used 
to achieve a reasonable level of efficiency.” These 
programmes can also be criticised on the grounds 
that trzatment for the conditions that are identified 
(amblyopia and refractive error) may not be very 
effective. Most trials of treatment for amblyopia 
includmg occlusion therapy and stimulation with 
gratings have been poorly controlled, and even 
these have shown only a modest improvement in 
vision ® Although it ıs certain that some children 
treated in some centres do show an important visual 
improvement it would appear that most children 
detected in screening programmes benefit only 
modestly from treatment. *! The treatment of refrac- 
tive errors not associated with squint or amblyopia 
in the areschool period is based entirely on clinical 
evidence, because no studies have been conducted 
that show that this condition causes appreciable 
disability, nor that treatment can reduce it.’ The 
combiration of imperfect screening tests and re- 
latively poor outcomes of treatment make it difficult 
to justify visual acuity screening at 3-5 years. 

As for amblyopia screening, programmes for the 
identification of squint can be criticised both on the 
grounds of low efficacy of screening tests, false 
positive referrals from the cover test are very 
common, and on the grounds of low efficacy of 
treatment. Surgical treatment for this condition 1s 
reasonably effective for cosmetically disturbing 
squint, but this, by definition, does not need a 
screenitg programme for its identification. The 
effectiveness of orthoptic treatment for small angle 
and latent squints 1s much less certain, and has not 
been assessed in the context of the sound knowledge 
of the natural history of these conditions. For both 
visual ecuity screening at 3-5 years and squint 
screening at all ages, the definitive studies that 
might determine exactly how much good they could 
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do to how many children have not been done. Until 
they are individual districts will have to decide 
whether they wish to continue running these screen- 
ing programmes or whether their resources would 
be better deployed elsewhere. 

Reading the scientific literature on preschool 
vision screening can only leave the reviewer with a 
feeling that discontinuing all these programmes 
would do children no harm; this evidence, however, 
needs to be balanced against the strongly held 
clinical view that this screening makes an important 
contribution to child health. In the midst of this 
dilemma, the two districts who do not screen would 
appear to offer an excellent opportunity to study ‘a 
natural experiment.’ If preschool vision screening 
programmes do make an important contribution to 
child health, then the visual health of children in 
these two districts should be demonstrably worse 
than that of children elsewhere. 

The presentation of results from this survey has in 
the past invariably stimulated requests to make 
recommendations about what districts should do. 
Preschool vision screening has, however, suffered in 
the past like many of its counterparts in child health 
from too many recommendations made by too many 
people on the basis of too little evidence. This 
survey does not provide additional evidence as to 
what should and should not be done; ıt only 
identifies some significant anomalies in current 
practice. It is important to accept that we do not 
know what constitutes the optimum preschool vision 
programme at present, and that districts will need to 
make their own judgments as to what should or 
should not be done. At district level this decision 
can be based on a knowledge of what other services 
would need to be sacrificed ın order to continue 
screening. Ali districts, however, owe it to the 
public whose time and money is spent on these 
programmes to provide a system for monitoring 
their effectiveness and efficiency. Such a system 


would permit both the staff involved in screening 
and the general public to review annually the 
number of children whose health has improved as a 
result of screening, and the amount of work which 
has gone into achieving this improvement. These 
data would help districts considerably in making 
judgments as to what should and should not be 
done, but at present they are collected by only a 
small minority. 
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Captopril in heart failure secondary to a left 


to right shunt 


N J SHAW, N WILSON, AND D F DICKINSON 
Regonal Paediatric Cartology Unit, Killingbeck Hospite!, Leeds 


summARY Captopril was used in 20 infants aged less than 1 year with heart failure secondary to 
defcts with predom nantly z left to right shunt that was poorly controlled with digoxin and 
diuzetics. Total daily cose of captopril ranged from 0-88 to 2-5 mg/kg (mean 1-3 mg/kg) in three 
diviec doses. Improvement in the control of heart failure was seen mainly as an increase in the 
rate of weight gain fror. a mean of 48 g/week before treatment to 102 g/week on treatment and a 
decease in the mean ~esfiratory rete from 68 breaths/minute to 60 breaths/minute. Side effects 
were seen in four patients—twe with asymptomatic mild hypotension, one with renal 
inscffidency which im>roved with a reduction in dose, and one with severe oliguria progressing 
to renal failure. Sign-ficant changes in plasma electrolyte concentration did not occur except in 


the: infazt who develoved acute renal failure. 


After 2ncouraging repare o1 the use of captopril, 
an engictansin converting enzym inhilator, for the 
treatment of cardiac failire in adults in both clinical! 
and haemodynamic stud-es* we used this drug in a 
grorp of -nfants with ref-actory heart failure. All 
werz mants with high pulmonary blood flow and 
pulmonary hypertension secondery to a congenital 
carciac defect with a 2-edcomuinantly left to right 
shurt. 


Patients and methods 


Car-opnl was used in 20 such irfants over a three 
yea period from April 1S84- to April 1987. Details 
cf Gagnosis are given ir Ee table. All were in heart 
failwre, which was no controllec acequately by 
maxmur doses of divsetics and digoxin and all 
werz failing to thrive des>it2 ca_orie sipplemente- 
tior of “Fer diet. In seve-al cases nasogastric tube 
feedinz was necessary. A.l were in hespital at the 
time of in-roducing carptoo>ri: so that they could be 
obsztvel closely for amy adverse effects. Before 
starting captopnl uree and electrolytes were 
chezked and recordings mace of weight and blood 
pressure. 

Tae median age at inroduztion cf cadtopril was 3 
morths {range 1 to 7 moxhs) wich a madian weight 
of 2100 z The maxurtim dose of ceptopnl used 
ranzed trom 0-88 to 2-5 nz/kg/day with a mean dose 
of 1 3 weske/day. All tre nfants were being treated 


wit frusemide (range 2-2 to 8-5 mg/kg/day) and 
spironolactone (range 1-5 to 10 mg/kg/day) and 12 
wer2 receiving digoxin ın a maintenance dose of 10 
ug/kg/day. 

Captopril was introduced ın an initial dose of 
0:-2=-0-5 mg/kg/day in three divided doses and blood 
pressure was checked every 15 minutes for the first 
few hours. If the blood pressure did not fall by more 
thar 15 mm Hg or below 60 mm Hg systolic the dose 
was increased by increments of 0-5 mg/kg/day over 
the zourse of several days until a satisfactory clinical 
response had been obtained or to a maximum of 4-0 
meg/<gday. Repeat assessment of full blood count 
and urea and electrolytes was made at intervals 
durmg the dosage increment and subsequently after 
a few weeks on treatment. 


CONTROL OF HEART FAILURE 

The degree of control of heart failure was assessed 
by measurement of heart and respiration rate and 
the rate of weight gain before and after the 
introduction of captopril. Mean heart rate and 
respiratory rate were obtained retrospectively trom 
the nursing charts for a period of three days before 
cap7opril and for a similar period after the maximum 
dos2 for each patient had been achteved Weight 
gair was measured over a four week period before 
and after the introduction of captopril The feeding 
pattern was assessed as being all nasogastric tube 
feeds, part nasogastric tube feeds or all oral feeding. 
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Table Clmnical details of infants studied. captopril dose, and weight gain 











Patent Diagnosis Age at Maxunum Werghi gain Duration of 
No : start of captopril (g/sveek) fieatmeni 
featment dose m (months) 
{months} Gnglkg/day) Before After 
l Ventricular septal defect, patent 
ductus arteriosus 1 15 80 i77 3 
2 Ventncular septal defect 2 p2 ~50 185 4 
3 Ventricular septal defect 2 10 55 — 2 days 
4 Atnoventncular septal defect 2 1:2 120 43 3 
5 Ventncular septal defect 2 12 15 128 3 
6 Ventricular septal defect 2 0 88 147 44 3 
7 Transposition of great arteries, 
ventricular septal defect 2 15 223 238 I 
8 Ventnicular septal defect 2 10 13 60 2 
9 Ventricular septal defect 3 20 -30 85 8 
10 Ventricular septal defect 3 15 115 188 2 
lI Single ventricle 3 10 93 93 3 
12 Transposition of great artenes, 
ventncular septal defect 3 1-2 64 92 l 
13 Ventncular septal defect 4 25 -105 105 4 
14 Ventnicular septal defect, double 
outlet right ventncle 4 14 40 165 i 
15 Ventricular septal defect 4 14 63 -63 4 
16 Ventncular septal defect 4 10 36 117 3 
17 Ventricular septal defect 6 11 0 83 3 
18 Ventricular septal defect 7 13 17 138 3 
19 Ventncular septal defect 7 11 63 33 2 
20 Ventncular septal defect 7 12 0 83 3 


The infants did not routimely have radiographs 
taken during the period of observation unless there 
was a specific indication, and heart size on a chest 
radiograph could not therefore be used as an indica- 
tor of improvement. Similarly as all of these infants 
had apical mid diastolic murmurs from high pul- 
monary blood flow it was impossible to use the 
presence or absence of a third heart sound to assess 
the degree of heart failure. 

Statistical analysis was performed using Student’s 
t test. 


Results 


After exclusion of the one patient in whom treat- 
ment was discontinued because of renal failure (see 
below) the mean rate of weight gain before treat- 
ment was 48 g/week compared with 102 g/week in 
the period after the maximum dose of captopril had 
been achieved (p<0-02). Six of the 19 infants 
showed no change in the rate of weight gain but in 
the remainder the change was clearly related to the 
introduction of the drug. 

There was no significant difference in the mean 
(SD) heart rate before (140 (12) beats/minute) and 
after (135 (10) beats/minute) captopril. The mean 
respiratory rate on captopril (60 (9) breaths/ 
minute), however, was significantly slower than that 


recorded before the treatment was initiated (68 (11) 
breaths/minute) (p<0-05). 

In retrospect it 1s difficult to make any quantita- 
tive assessment of the change in feeding pattern. At 
the time treatment with captopril was started 10 
infants were feeding orally but were unable to 
manage an adequate intake within a reasonable time 
of less than 30 minutes Seven of these infants were 
discharged gaining weight steadily and completing 
feeds within an acceptable time Two infants admit- 
ted on nasogastric tube feeds were discharged on full 
oral feeding while the remaining seven changed 
from a pattern where they were virtually entirely 
tube fed to a pattern where a substantial proportion 
of their daily milk intake was taken orally 

Complications of treatment were seen in four 
patients. Two infants developed asymptomatic 
hypotension which responded to discontinuing the 
drug and restarting on a lower dose. One inant 
(patient 10) was very sensitive to increments in the 
dose of captopril developing renal insufficiency 
(urea 19 mmol/l, creatinine 141 mmol/l) on a dose of 
2:2 mg/kg/day which improved when the dose was 
reduced to 1-5 mg/kg/day Acute renal failure 
occurred in one infant (patient 3) within 24 hours of 
Starting captopril but fortunately recovered com- 
pletely on cessation of the drug. 

Apart from the two who developed renal impair- 
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meat or treatment there was no sigmfcant change 
in flasa urea, creatine cz electrolytes following 
treatment with captopril Nc patient became neut- 
ropenic cn treatment. 

Treatment duration has ranged from one to eight 
morths. Fourteen of these infants have undergone 
surgical treetment for t227 cardiac prcblem. Five, 
witk isokk-ed ventricular septal defects, continue on 
mecical -reatment and cre died after surgery for an 
unrelated problem. The ceath of this last patient 
couh nct be associated aith the use cf captopril 


Discussicn 


Mary patients with corgenrtal heart problems re- 
quire medical treatmex for congestive cardiac 
failure. Digoxin and drazetics have been used for 
many years but recently t22 value of thi. treatment, 
part: cularly the use of Gigoxin, has been ques- 
tioned.’ Alternative app-czches with vasodilators or 
inotropic agents have no zroved to be entirely 
satiscactcry,' but the introduction of angiotensin 
convertirg eazyme inhibiscrs appears tc offer some 
hope of progress. 

Ceptopnl blocks the s>1version of the inactive 
pept de angiotensin I to te active peptice angioten- 
sin I] with a resulting decease in per.pheral vascular 
resis-ance.” The produc im of aldosterone stimu- 
lated by engiotensin IL1s rFio ted with a>onsequent 
reductior in secondary hryperaldosteronsm thereby 
minimisirg salt and water “enton. As peripheral 
vasocons‘riction* and hygerakdosteronisn° are im- 
portent features in the pathogenesis of congestive 
cardac failure, captopr! wculd apoeer to be a 
rational choice of drug fcr cs treatment. Jt has been 
used extersively in adul: with congestive cardiac 
failure secondary to corcnary artery disease, valvu- 
lar heart disease, or card cnyopatay wita benefit? ° 
but there have been few reports of its usein children 
other than in renal parenckymal hypertersion where 
it has been shown to be a safe and effective drug.’ 

These batents in who. we have used captopril 
have benzfited from its ıs presumably as a con- 
sequence of a decrease tn left to right shunting after 
a fall in peripheral vascder resistance Objective 
confirmation that this improv2ment results from a 
relatively greater decreas= m systemi? resistance as 
compared with pulmonary nesistance woald require 
an invasive haemodynamt& study that we did not 
consider `c be justifiable. 

The main objective ind cations o7 improvement in 
the control of cardiac “eLure have bsen better 
weight gan (in 13 infants 31 of 19) and decreased 
respiratory rate (in 12 ouz cf 19). It is pcssible that 
with time those patients with ventnctlar septal 
defeccs would have imprcved because of a decrease 
in the size cf the defect. It seems unlikely however, 


that this would have occurred within the timescale of 
a fe weeks. Better weight gain might have been a 
cont=quence of the hospital admission because of 
the -kill and persistence of experienced nursing staff 
in feeding ‘difficult’ babies Most patients, however, 
had been in hospital for some time before the 
introduction of captopril and the change in feeding 
and weight gain, when it occurred, was always 
clea-ly related to the timing of the introduction of 
the drug. 

A; captopril inhibits aldosterone production, 
potassium excretion on captopril treatment is re- 
duced and concomitant treatment with a potassium 
sparng diuretic ıs normally contraindicated. It is of 
interest therefore that although all our patients were 
on scironolactone at the start of treatment and the 
dose: remained unchanged after captopril was intro- 
duced, hyperkalaemia was not a problem except in 
the two patients who developed transient impair- 
ment of renal function. Others have noted improve- 
ment in three patients who were receiving digoxin, a 
loop diuretic, and an angiotensin converting enzyme 
inhititor after the introduction of spironolactone.? | 
The <ontraindication to this combination is clearly 
not absolute and in some circumstances a beneficial 
effec: may be seen. 

The results of any retrospective assessment need 
to be viewed with caution. Nevertheless, our find- 
ings are essentially the same as those reported 
recemtly by Scammell et al in a similar study.” We 
have been encouraged by the response of some 
patieats to captopril and will continue to use it 
particularly in babies with a hypertensive left to 
right shunt. Patients who benefit usually do so on a 
low case of the drug and currently the maximum 
dose we use 1s about 1:5 mg/kg/day. Ideally a double 
blind controlled trial 1s needed to prove the 
effectiveness of captopril in controlling heart failure 
in these circumstances but this poses many problems 
both practical and ethical. For example, a recent 
double blind trial of an alternative .angiotensin 
converting enzyme inhibitor in adults was aban- 
donec on ethical grounds as the patients receiving 
active treatment were doing so much better.’” The 
major practical problem ıs that of finding a satisfac- 
tory cbyective measurement of improvement Car- 
diac <ailure 1s a useful clinical term but a wide 
variety of pathological processes are involved and 
there ıs no universally agreed measurement of 
severity. A functional classification such as that of 
the New York Heart Association is often used in 
adult zractice but could hardly be applied to infants. 
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Artificial ventilation in severe pertussis 


J GILLIS, T GRATTA ~SMITH. AND H KILHAM 
Intensive Care Unit, ClEerews Hospiral, Camperdown, Sydney, Australia 


SUMMARY A retrospect ve review was conducted of all children admitted to our intensive care 
unit over eight years wih a diagnoss of pertussis that had been proved on culture. Altogether 
789 chikdren were seen as outpatEnts and inpatients. Twenty four of these children were 
admitted to the intemswe care unt, 13 of whom required ventilatory support; two of the 
ventilated patients die-L Intubation and ventilation were usually started for appreciable apnoea. 
Most palrents requirinz support wer= less than 3 months of age and required intervention within 
tke ïrst 16 days of conzh For the-e patients ventilation was neither difficult nor prolonged. 
Couzhirg spasms were rot a prodlem and intubation and ventilation appeared to attenuate the 
progress of the disease. Tae preserce of severe bacterial pneumonia associated with difficult 
ventilation requiring neuromuscular paralysis indicated a poor prognosis. It is suggested that 
intubation and ventila-acn zan be sačely used ın very severe pertussis infection and, because of 
their greeter risk of Irypoxic damage and death, it should not be reserved as a last resort in 


critical’y ill infants. 


Pertussis, a major cause of death in third world 
nations, continues to ocam m Westerr countries 
because of breakdowns a immunizaticn.' Major 
outbneaxs were reported fom the Unitei Kingdom 
in 1977-8 and 1982-3, anc in Oklahoma in 1983.° 
Pertussis often occurs in Mew South Wades despite 
an immunisation rate ot more than 9(%. Death 
from pertussis continues to occur ir Western 
countries, because of resgciratory failuce, usually 
frem apnoea rather than “tom secondary infection 
or asdiration It ıs surpoismg that ttle has been 
written aut the treatrent of severe pertussis 
where ventiletory assistanc> B required. 

Ony ome report discuss v2ntilation n children 
with pertussis.* This reper: sufers from a very low 
number o7 proved cases ari no details of important 
aspects of ventilation. West textbook: give no 
mention cf intubation arc veahilatian except as a 
facilit y thet must be availétlz.>* There isa common 
assumption that severe ccvcking spasns would 
make ventilatory intervex in difficul: and that such 
treatment should be avoid if at all possible. We 
therefore describe our exper ence from thz intensive 
care unit of a referral tezching hosoital with 
frequent ecmissions due tx p2rtussis. 


Patierts aad methods 


A tet-osp2ctive review was conducted cf children 


admitted to the intensive care unit of the Children’s 
Hospital, Camperdown, between January 1978 and 
March 1986 who had pertussis infection proved on 
culture. Children were admitted to the intensive 
care unit with this diagnosis if they were already 
rerceiving artificial ventilation or if appreciable 
apnoea or severe coughing spasms with cyanosis or 
bradycardia, or both, were present 

The fcllowing details were recorded on all patients: 
age, duration of hospital admission, changes seen on 
chest radiography, and complications. For ventilated 
patients the following details were also recorded: 
indications for tracheal intubation, time stage in the 
illness when ventilation was required, drugs used to 
facilitate artificial ventilation, ventilatory pressures 
required, and total duration of ventilatory assistance 
These data were used to review the indications, 
efficacy. and complications of ventilatory assistance 
in pertussis. 


Results 


During the eight year and three month period of the 
study, there were 789 positive cultures for Bordetella 
pertussis in inpatients and outpatients seen at the 
hospital. Altogether 324 patients (41%) were admit- 
ted to hespital, 24 (7%) of them being admitted to 
the intensive care unit. Of these 24 children, 
13 (54%) required ventilatory support, two (15%) 
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of the ventilated children died. Only those patients 
admitted to the intensive care unit are included in 
the analysis. 

Indications for artificial ventilation were: 
(a) clinically important recurrent apnoea associated 
with bradycardia and cyanosis in 11 cases, (b) an 
episode of paroxysmal cough associated with periods 
of bradycardia over 40 minutes m one case; and 
(c) elective postoperative ventilation in one case. 

Two ventilated patients were atypical and have 
been excluded from comparison with the non- 
ventilated group. The first, a 14 month old girl, had 
respiratory arrest associated with vomiting and 
aspiration and recovered without deficit after venti- 
lation for one hour. The second, a 12 week old boy 
with biliary atresia was electively ventilated for 
46 hours after a Kasai procedure for biliary atresia. 
His progress was complicated seven days postopera- 
tively by wound dehiscence associated with par- 
oxysmal cough but he had subsequent good recovery. 
One non-ventilated patient was atypical and has 
been excluded from comparison: this 10 month old 
wufant presented with a clinical appearance consistent 
with viral bronchiolitis; both B pertussis and para- 
influenza type III were isolated. 

When these three patients are excluded, the 
average age of admission of the ventilated group was 
5-5 weeks (3-11 weeks); the non-ventilated group 
had an average age of 8-2 weeks (4-14 weeks). The 
average duration of admission to hospital was 
20-5 days (1-42 days) for the ventilated group and 
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24-2 days (2~70 days) for the non-ventilated group. 
On discharge, patients had only occasional mild 
coughing spasms. 

All patients presented with typical symptoms of 
pertussis—that is, paroxysmal cough associated with 
cyanosis. In contrast to the ventilated group, only 
one non-ventilated patient had apnoea and only in a 
single episode. There were, however, no significant 
differences between the ventilated and non-ventilated 
groups in terms of duration of illness before 
admission to the ward, age, results of chest radio- 
graphy, and duration of admission to the hospital. 
One ventilated patient had a history of prematurity 
and one had appreciable underlying heart disease. 
Apart from three patients further detailed below, 
chest radiography showed only overdistension of 
lung fields with or without areas of minor ling 
collapse. 

Ventilation details in those patients requiring 
artificial ventilation are shown ın the table. All 
patients were ventilated with a pressure-cycled 
ventilator. Patients were intubated on average at 
7-3 days of cough (3-16 days). Duration of intubaion 
was On average 139 hours (2-461 hours); average 
time of intermittent positive pressure ventila-ion 
was 107 hours (2-461 hours); average duration of 
subsequent continuous positive airways pressure 
was 32 hours (0-92). Eight patients were not 
difficult to ventilate. This group required only 
morphine infusion (20-40 g/kg/hour) without 
neuromuscular paralysis and required only standard 


Table Details of children with pertussis requiring artificial ventilation 


Case Ageat No of Duration Ventilatory Duration of Duration Morphine Paralysis Complications 
No  mtubaton days of pressures intermittent of (infuston with 
(weeks)  Hlness intubation (em H,0) postive continuous or bolus} pancuronium 
when (hours) peaklend- pressure positive 
untubated expiratory veruvlation pressure 
(maximum) (hours) (hours) 
1 6 16 228 40/4 210 18 Infusion + Klebsiella 
pneumonia 
2 4 3 174 26/6 126 48 Infusron 
3 3 10 123 $ 2515 49-5 74 Infusion 
4 11 7 24 38/4 24 — — + Died 
5 4 7 210 305 141 69 Infusion 
6 6 4 68 18/3 68 — Bolus 
T 4 7 49 25/4 44 5 Bolus 
8 4 7 121 20/5 29 92 — 
9 6 3 2 Not available 2 — — 
10 6 14 67 255 20 47 Infusion 
11 6 5 461 40/6 461 — Infusion Died/Kietsiella 
eumcnia 
12* 60 8 9-75 Not available 1 — — j 
1I3"t 12 20 46-5 20/4 21 25-5 Infusion 
27 21-5 18/4 16 5°5 Infuston 


“Exchided from comparison with non-ventilated patients 
tCase 13 had two penods of ventilation 
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inflztior pressures to produce normocarbia. After 
itujation, coughing spesms did noc present a 
pro-lem and there was € decrease in tneir severity 
and frequency. For this group. average time of 
intubation was 102 hours (2-210), ave-age time of 
infexmitent positive pressere ventilation was 
6C Foure 12-141); averaz= tıme cf cont.nuous posi- 
tive Dressire airways pr23sur2 was 42 hours (0-92). 
Pztiznts were weanec from ventilation when 
cougpning spasms became -nfrequent ard were not 
assoz1ated with apnoea, cyanosis, or bradycardia. 

Trree patents were d:ffru t to ventilzte, and two 
of them ted. The first was a € week old boy whose 
coure was complicated ty collapse of ais left lung 
and Klebsiella septicaemiz. Ee was wtubated for 
220 -ours with a maximum peck ventilacor pressure 
o? 4 em HO, and a fractional inspira ory oxygen 
(FiC.) uo tc 0-8. He received a mcrph_ne infusion 
and was Daralysed with parcuronium for 111 hours. 
The second infant was er [1 week od girl who 
suffered a respiratory amest before transfer to 
hosptal; she deterioratec rapidly with severe pul- 
mon:ry hypertension cying 24 hours after her 
arrest, Chest radiograpry showed overdistension 
and zilat2ral irregular derse opacities. Postmortem 
examination showed bilat2-a! pertussis pneumonia. 
She Ead deen ventilated for 24 hours frem the time 
of respiratory arrest, wick maximum settings of 
3& or H2, FiO, 1-0. She received panccronium for 
9-5 hours. Tte third infar twas a 6 week ald girl with 
tricuzoid atresia and compression of lef mainstem 
bronchus She required vent lation for 461 hours 
befor ste died with maximum setung. of 40 cm 
H-O FiO. 1-0. Postmo+em examination showed 
bilateza. Klebsiella pneumonia. 

Al patents received erytarcmycin to reduce their 
infec..vity. Corticosteroids w2-e no: wed in any 
patie~t. No pathogens were :solated apart from 
those mentioned. 


Discussion 


In “hz Uried States, perta:sis cortinues to decline 
as intnurisation rates increase. In 1982. only 1895 
cases were reported with ictr ceatks; thisis a similar 
mortality -ate to that 7ound in cur study.’ In 
Australia pertussis appears to be more frequent, this 
is possitly due to deletior. of the 18 month pertussis 
vaccire frcm 1979; the vaccine has been recently 
reinstated because of increasingly frequent pertussis 
infection r preschool and scaool ge chidren 
Fercusss remains a dangerous and potentially 
fate] disease, especially xı the young infant. " 
Paroy ysma. coughing, apmeez, ard voriiting with 
aspiration may all lead tc 1poxa and it. sequelae. 
Pneunona and lung ccllepse, though rare, are 


Other potentially serous lung complications. 
Acairate death rate statistics are unavailable. 
Application of a statistical model to analysis of 
pertussis deaths in the United Kingdom suggested 
the death rate was probably twice to 10 times that 
repcrted on death certificates.” It 1s reasonable to 
assume that application of modern paediatric inten- 
sive care to seriously ull infants with pertussis could 
lower the death rate. 

In our study the incidence of artificial ventilation 
may seem high. Children seen at this referral 
chilcren’s hospital, however, are a highly selected 
population, with a large number sent specifically 
because of the severity of their illness and the 
poss ble need for intensive care. 

Supportive care remains the mainstay of treatment 
for pertussis. Specific treatments such as antibiotics, 
B agonists, and corticosteriods do not change the 
courze of the disease.” ©? Treatment consists of 
preventing serious hypoxia, and in hospitalised 
children oxygen is traditionally administered during 
coupling spasms with a means for ventilatory 
assistance (bag and mask) close at hand, but ıt is 
rarely needed. 

In our experience, when the indications for 
ventilatory assistance applied in other serious res- 
piratory illnesses of infancy are applied to pertussis, 
a number of infants with pertussis will require 
ventLatory assistance. 

This study examined the results of tracheal 
ntukation and ventilation of children with proved 
Sertussis infection and we concluded that: 


(1) Children requiring intervention are young 
(less than 3 months old with an average 
age of 5-5 weeks); intervention instituted 
for appreciable recurrent apnoea was 
required within the first 16 days of 
coughing. 

(2) Mechanical ventilation is not difficult or 
prolonged ın most patients. Only standard 
ventilatory pressures along with morphine 
infusion are required for control. Con- 
trary to expectations, coughing spasms 
are not a problem. This may have been 
due to effective cough suppression by 
morphine infusion. It is our impression, 
however, that intubation and ventilation 
may attenuate the progress of the disease 
with a decrease in the frequency and 
severity of coughing spasms. The need to 
resort to neuromuscular paralysing agents 
was infrequent and associated with a poor 
prognosis. 

Infants requiring ventilatory support had 

more serious disease but do not have more 


(3) 


prolonged admissions to hospital than 
non-ventilated patients. 

(4) Complications in ventilated patients are 
low and overall mortality ıs low, con- 
sidering patient selection. 


In our study, those patients who did not respond 
well to ventilation consisted of two children with 
Klebsiella pneumonia (one with a severe underlying 
cardiac disease) and another with severe intractable 
pulmonary hypertension. The last infant had effects 
from hypoxia secondary to respiratory arrest. It 1s 
evident that severe pneumonia associated with 
difficult ventilation requiring neuromuscular paraly- 
sis indicates a poor prognosis. It is of interest that 
acute viral bronchiolitis in infancy also has a higher 
death rate where there ıs pre-existing heart or lung 
disease.” 

Despite the common assumption that artificial 
ventilation in pertussis should be avoided if possible, 
this report indicates that relatively early intervention 
in infants with respiratory failure due to pertussis 
infection is safe and should not be reserved as a last 
resort. 
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Pulmonary function in children after neonatal 
meconium aspiration syndrome 


P I MACFARLANE AND C P HEAF 
Resparatcry Unit, Roya Liverzool Children’s Hospital AHer Hey, Liverpool 


SUMMARY Eighteen chldrea aged 6 to 11 years old who fulfilled criteria for the diagnosis of 
neonatal meconium asriraticn syndrome were investigated to find out the prevalence of previous 
and current respirator, symotoms, and abnormal pulmonary function tests, chest radiographs, 
and ventilation scans. Eleven of the 18 had no resp ratory symptoms and eight of these had 
normal pulmonary furcticr. en testing. Two had mild | mitation of expiratory airflow that did not 
respond to treatment with bronchodilators, and one ^ad exercise induced bronchospasm that 
respond2d to treatmert with bronchodilators. Seven o= the 18 had recurrent cough and wheezing 
comdah>_e with a dicgnosi of asthma, and five of these had appreciable exercise induced 
brorchospasm that ressonded to treatment with brcnchodilators. None of the children with 
symptoms had a personal o~ family history of atopy or had had acute bronchiolitis. All chest 
radiographs were normal. 

We found a much hizher prevalence of asthmatic symptoms and abnormal bronchial reactivity 
among survivors of n=onet:] meconium aspiration syndrome than in the general childhood 
population. Aspiration of meconium may have long term consequences for the developing 
resp ratcry tract and is asseciated with abnormal respiratory function in later childhood. 


Neonatal z-econium aspuction results in respiratory 
distress o7 variable severity tnatis characterised by 
obstracticn of airways, treppinz of gas, inequality of 
ventikation ard perfusion end a tendency to persis- 
tent fetal circulation Abat 1C% of babies are born 
throuzh amniostic liquor stainec with meconium, and 
of these 20% develop climicai ness ' Mortality is 
high, but among survivors the igns of respiratory 
distress szem to resolve completely. There has, 
however, bzen no study of the respiratory status of 
these children ın later life. Thos 1: relevant because ıt 
is kncwn that there are many r2sz1ratory illnesses in 
early life, both non-infectious ard :nfectious, which 
appeer cc resolve but which ære associated with 
impaired -espratory funcion in Jater years ? There 
is also sp2culation that various insults to the de- 
velop ng respiratory tract in -hildhood may be 
determinants of chronic ¿dult respiratory disease ° 

The æm of this study was to _nvestigate respira- 
tory symptoms and function <fter five years in 
children who had had s2vere espiratory distress 
caused by the neonatal srecottum aspiration ‘syn- 
drome. 


368 


Methads 


DIAGNOSTIC CRITERIA 
Case -ecords of infants born between 1975 and 1980 
and admitted to three neonatal units and one 
regiomal paediatric intensive care unit in Liverpool 
were examined to find those with a diagnosis of 
neonzlal meconium aspiration syndrome. Patients 
were accepted into the study if all the following 
critera were met: (i) amniotic liquor stained with 
mecoiium was apparent before delivery; (1i) a 
paediatrician was present at delivery who performed 
direct ‘aryngoscopy and retrieved meconium from 
below the vocal cords by endotracheal suction; (iti) 
respiratory distress was apparent immediately after 
birth; (iv) inspired oxygen of greater than 40% was 
requisked more than 48 hours; (v) there were 
radiobbgical features of meconium aspiration syn- 
drome; and (vi) other causes of respiratory 
distress—for example, pneumonia, lung malforma- 
tion, and respiratory distress syndrome—-had been 
excluded. 

Detuls of all those who fulfilled these criteriz 
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were recorded, and the parents were contacted by 
letter inviting them to allow the child to take part in 
the study, and to attend the respiratory function 
laboratory for further evaluation. 


RESPIRATORY SYMPTOMS 
Parents and children who attended for further study 
completed a questionnaire about respiratory symp- 
toms based on selected questions from the Ameri- 
can Thoracic Society’s Epidemiology Standard- 
ization Project. This included questions about 
whether the child had recurrent coughs, phlegm, or 
wheezing; whether these symptoms were associated 
with upper respiratory tract infections or exercise; 
whether asthma had been diagnosed, and what 
drugs the child was taking. There were also ques- 
tions about past respiratory illnesses (measles, 
bronchiolitis, pneumonia, pertussis, and croup), and 
about any history of atopy in parents or siblings 
(asthma, hayfever, or eczema). There were sup- 
plementary questions about the number of episodes 
of wheezing serious enough to cause shortness of 
breath in the previous 12 months, other health 
problems, and schooling. No attempt was made to 
assess the possible effects of environmental pollu- 
tants 

PULMONARY FUNCTION TESTING 

All pulmonary function tests were performed in the 
morning in the summer months June to September, 
and no child had had an upper respiratory tract 
infection within four weeks of testing. Functional 
residual capacity was measured by the helium 
dilution method,° using a PK Morgan multibreath 
closed circuit apparatus. After appropriate instruc- 
tion and practise children performed maximal 
forced expirations into a turbine spirometer (Micro- 
loop, Micro Medical Ltd) linked to a microcomputer 
with visual display of the expiratory flow volume 
curve. The best of three forced expirations were 
used to record flow at 50% and 75% of forced vital 
capacity and the average flow between 25% and 
75% of vital capacity. In addition, the volume 
expired in the first second of forced vital capacity 
and the forced vital capacity itself, were recorded 
from maximal expirations into a hand held electro- 
nic digital spirometer (pocket spirometer, Micro 
Medical Ltd). Peak expiratory flow rate was mea- 
sured by a Wnght peak flow meter. 

As a test of exercise induced bronchospasm and 
response to treatment with bronchdilators, each 
child then undertook a free running exercise test 
lasting six minutes with measurements of peak 
expiratory flow rate at 0, 3, and 5 minutes of 
exercise, and at 3, 9, and 15 minutes after the end of 
the exercise. Salbutamol 200 ug was then inhaled by 
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aerosol through a spacer device (Volumatic) and 
further peak expiratory measurements made five 
and 10 minutes later. 


LUNG IMAGING 
A plain posteroantenor chest radiograph was taken 
and each patient underwent 81m krypton ventila- 
tion scanning by steady state continuous tidal 
breathing. 

Approval for the study was given by the hospital 
ethics committee. 


ANALYSIS OF DATA 
Measurements of peak expiratory flow from the 
exercise challenge were used to calculate the exer- 
cise induced bronchospasm index. This was calcu- 
lated by the following formula: pre-exercise peak 
expiratory flow rate — minimum peak expiratory 
flow rate after exercise ~ pre-exercise peak expira- 
tory flow rate x100%. The % response to 
bronchodilators was calculated from: maximum 
post-bronchodilator peak expiratory flow rate — 
peak expiratory flow rate at 15 minutes post- 
exercise + maximum post-bronchodilator peak 
expiratory flow rate 100%. 

Pulmonary function test values were expressed as 
% predicted for height and sex.°’ Individual test 
values were considered abnormal if they were more 
than two standard deviations below the mean for 
composite reference values,° or below the normal 
(lower) 95th centile for maximal expiratory flow 
volume curve reference values.’ For the exercise 
test, an exercise induced bronchospasm index of 
greater than 10%," and a bronchodilator response of 
greater than 15% were considered abnormal. 

Radiographs and 81m krypton ventilation scans 
were reported independently by a radiologist not 
taking part in the study. 


Results 


During the six year period 72 neonates were 
diagnosed in their medical records as having ‘meco- 
nium aspiration syndrome’. Only 34 of these, 
however, fulfilled the strict criteria outlined for this 
study. 

Six of the 34 died, all had received mechenical 
ventilation and they all died from birth asphyxia or 
severe meconium aspiration, or both. Of the re- 
maining 28 children, 10 families had moved from the 
address given at the time of the child’s birth, but 
four of these were traced and completed the 
questionnaire by post or telephone. Thus 18 chil- 
dren attended for testing of pulmonary function. 
Neonatal details of those children who did not 
attend for pulmonary function testing (n=10) did 
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not differ significantly fram those of the ones who 
were tested (n=18) The table summanises the 
neonatal details of the 18 children studied. Two 
babies had received ful? mechanical ventilation and 
four othe-s had developed pneumomediastinum and 
pneumcthrax. 

At follow up the mear age was 7-8 years (range 
5-7-11-Z) and all except cne was of nornal height 
(mean height standard deviation score = —0-12, 
range +1-24 to —3-1). 


RESPIRATORY SYMPTOMS 

Eleven zŁidren were ccmpletely healtty without 
any currert or previos respiratory symptoms. 
Seven chi dren had recvr-ent coughs and wheezing 
associated with upper respzratory tract in“ections of 


Table Necnatal details of ZE ctuldrenr followed up five 
years after having had meccraur: aspiration -yndrome 





whor six also experienced coughs and wheezing at 
times other than during infections or during exer- 
cise. “rve of these seven had had more than two 
episodes of wheezing serious enough to cause 
shortr ess of breath in the previous 12 months. These 
seven symptomatic children had no family history of 
atopy znd none had had acute bronchiolitis; one had 
had croup. In this group two families were aware 
that their child had ‘recurrent bronchitis’ and two 
had been diagnosed as having asthma and treated by 
their tamily doctor. 

Of the 11 asymptomatic children, four had a 
family history of atopy, two had had croup, and one 
had had acute bronchiolitis 

Thus, seven of 18 survivors of mecomium aspira- 
tion syndrome had recurrent symptoms compatible 
with asthma, and this was not explained by a family 
history of atopy, or a history of respiratory illness 
after tte neonatal period. 


PULMOHARY FUNCTION TESTS 


M R : 
ak ae The results of each child’s tests are shown in figs 1, 
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eee a are ar Among the seven symptomatic children, two had 
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Fig1 Peak expiratory flow ratz, forced expiratory volume in one second. forced vital capacity, and functional residual 
capacity in !& children who had.kad neonatal meconium aspiration syndrome, shown as % predicted; normal ranges for 
each test indicated by bars.° A =symptomatic children and A =asymptorrattc children. 
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Fig2 Flow at 50% forced vital capacity, flow at 75% 
forced vital capacity, and flow between 25% and 75% of 
forced vital capacity in 18 children who had had neonatal 
meconium aspiration syndrome, shown as % predicted, 
normal ranges and lower 95th centile are indicated by bars.” 
A=symptomatic children and A=asymptomatic children 


all responded to treatment with bronchodilators. 
One child who was known to be asthmatic had low 
forced expiratory volume at one second, low flow at 
50% of forced vital capacity, and low flow between 
25 and 75% of vital capacity at rest. This patient and 
one other who responded to treatment with bron- 
chodilators had abnormal ventilation scans that 
showed moderate generalised decreased air entry to 
the left lung. All the chest radiographs were normal. 


ASYMPTOMATIC GROUP 
Among the 11 asymptomatic children, eight had 
normal pulmonary function both at rest and after 
exercise. One child had significant exercise induced 
bronchospasm (20% fall), and responded to treat- 
ment with bronchodilators (16% rise). The remain- 
ing two children had low peak expiratory flow rate, 
low forced expiratory volume at one second, and 
low flow at 50% of vital capacity that did not vary 
with exercise or respond to inhaled bronchodilators. 

All chest radiographs and ventilation scans were 
normal in this group 

Ten of the 18 survivors (56%) of meconium 
aspiration syndrome had normal pulmonary func- 
tion tests. Six of the 18 (33%) had abnormal 
bronchial reactivity. 
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Fig3 Exercise induced bronchospasm index (%) and 
response to treatment with bronchodilators (%) in 

18 children who had had neonatal meconium aspiration 
syndrome Ranges and upper limit of normal are 
indicated by bars © A=symptomatc children and 

A asymptomatic children. 


The severity of the neonatal meconium aspiration 
syndrome did not seem to correlate with the 
presence of symptoms or abnormal pulmonary 
function. The two children who received mechanical 
ventilation for meconium aspiration syndrome were 
symptomatic, but neither had abnormalities of 
pulmonary function at rest or after exercise. 


Discussion 


We found a high prevalence of asthmatic symptoms 
(39%) and abnormal bronchial reactivity to exercise 
(33%) among survivors of neonatal meconium 
aspiration syndrome This ıs much higher than the 
estimated prevalence of 10-12% in the general 
childhood population at this age.’ !° These children 
were not atopic or from atopic families, and with 
one exception (croup) had not suffered any other 
respiratory insult known to be associated with 
bronchial reactivity ın later childhood. The fail- 
ure to diagnose asthma among the symptomatic 
children ın our study was comparable with that 
found in larger community studies.’ 
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By our inclusion criteria for diagnosing meconium 
aspiration syndrome we prcbably emxluded the 
milder forms of the disease, hence the findings of 
this study apply only to moderéte and severe 
meconium aspiration syrdrome. We we-e only able 
to test frlly 18 of the 2€ surviving child-en initially 
identified as having serous neonatal meconium 
aspiration syndrome. The effect o? selecion bias on 
our findrgs must therefore be consdered Six 
families could not be traced because they had moved 
from our region and cam therefore legitimately be 
excluded from analysis. Four children declined to 
attend foz pulmonary furctior testing but answered 
the respiratory symptom quest.onnaire; three were 
asymptonatiz but one aad recurrent bronchitis’ 
with symptoms cf recurent cough, wheezing and 
breathlessness, and used bronchodilators occa- 
sionally. Thus it would not seem that there was 
selection v-as. Furthermcre, sven rf all caildren had 
been fully evaluated the group would sill contain 
larger numbers of children with astamatic symptoms 
and bronchia. reactivity than tre general population; 
hence the main conclusion of the stud, would be 
unchanged 

Among the 11 asymptcmati: children =here were 
two who had evidence 3f mild fixed sbstructive 
airways dzsease on pulmozary Fancticn testing, with 
limitation of expiratory airflow at varous lung 
volumes. All the other chilcren hed test values 
within normal limits, but tended towards the lower 
limit of normal (fig 2). 

Our find:ngs of abnormal o-onchial reactivity to 
exercise and mild expicatory airflow limitation 
makes necnétal meconiim aspiration syndrome 
another fector in the wice raage of insalts to the 
developing respiratory tract that may caase abnor- 
malities ot pulmonary function in later lite Aspira- 
tion of cthe> foreign material (such as hydro- 
carbons!! or fresh water'*> 1s associated with later 
abnormalicizs of pulmonary functicn, especially 
abnormal oronchial reactivity, long after symptoms 
have reso-ved. 

It seems hkely that the deyvslozing respiratory 
tract is vu nerable to damage by mary irsults, and 


the ron-specific response 1s abnormal bronchial 
reactivity and limitation of airflow. 


We taak Mrs Dorothy Bolger and Mrs Sandra Longworth for 
typing the manuscript and Mr Ken Walters for providing the 
dustrzuons 
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Teenage sexual intercourse and pregnancy 


H A CURTIS,* C J LAWRENCE,+t AND J H TRIPP* 


*Department of Child Health, Postgraduate Medical School, Royal Devon and Exeter Hospital and 
}Department of Mathematical Statistics and Operational Research, University of Exeter 


SUMMARY One hundred and one pregnant girls aged under 18 years were interviewed to collect 
information about the development of their sexual awareness, attitudes towards relationships, 
and about their social context. The data show that the girls were likely to come from homes 
where the parents were divorced, where the mother married when she was under 21 years of age, 
and where her first child was conceived out of wedlock. Altogether 76 of these pregnant girls first 
had intercourse before they were 16 years old. The younger the girl at first intercourse the sooner 
it occurred in the relationship and for almost half of the girls first intercourse was unplanned. 
Although almost half used contraception on the first occasion, only one third of the girls used 
contraceptives regularly. Most expressed the wish that they had delayed intercourse until they 


were older. 


In 1984 in England and Wales there were just under 
10 000 conceptions to girls under 16 years of age, of 
which roughly half were terminated. The conception 
rate fell in the late 1970s but rose again so that by 
1984 (8-4 per 1000) it had almost reached the 1974 
level (8-5 per 1000).! Girls who continue with their 
pregnancy are at increased risk of hypertension and 
eclampsia, and the pernatal mortality is highest 
among girls under 16 years of age.” Teenage 
mothering also carries risks for the offspring 
including a high infant mortality rate? 3 and increased 
morbidity in terms of hospital admissions, trauma, 
and school performance.** Young mothers often 
suffer educational deprivation, social 1solation, and 
financial hardship. Those girls who have their 
pregnancy terminated are able to continue with their 
education, but there is a msk of cervical incompetence 
after termination particularly when performed on 
young teenage girls * é 7 Termination may adversely 
affect the outcome of future pregnancies and can 
also have appreciable psychological consequences 
for the girl.’ 8 

Cervical carcinoma, which is increasing in inci- 
dence and presenting at a younger age, 1s directly 
linked to the age of first intercourse and to the 
number of partners,” and the spread of infection by 
human immunodeficiency virus (HIV) is also linked 
to the number of sexual partners. These medical 
problems emphasise the risks associated with teen- 
age intercourse, particularly if with a number of 


partners, in addition to the risks of the pregnancy 
itself. 

Sex education has increasingly been included in 
the school curriculum and in some schools there has 
been a growth in social education with an emphasis 
upon personal relationships and social skills. Reid 
has stated that ‘the aims of sex education and related 
courses for the 14-16 age group may well include the 
prevention of unwanted pregnancies. However, this 
is often neither explicit or even uppermost in 
teachers’ minds. School sex education curricula 
may not emphasise responsibilities associated with 
close relationships or the possibility of delaying first 
intercourse. Despite the considerable adverse effects 
of pregnancy on both the girl and any offspring few 
data are available, ın the United Kingdom, or. the 
circumstances of teenage sexual mtercourse and 
conception Three studies have reported the socio- 
logical aspects of teenage pregnancy as seen in large 
multiracial urban conurbations !-!? 

This study was undertaken in a health district 
containing -a small city and which has a stable 
indigenous and semirural population. The study has 
provided data, unbiased by major religious or ethnic 
differences, on the family background of young 
pregnant teenage girls, their relationships with the 
opposite sex, and the knowledge that they gamed 
from sex education. Behavioural and educational 
aspects were of particular interest in the study in 
order to identify important areas for sex education 
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programmes and to inform professionals concerned 
in th2 care of children a>but the context of sexual 
activity im teenagers. 

Ths stały was approved by tke district ethical 
committez. 


Methods 


All pregnent girls under 1& years admitted to 
hospi-al were identified either from the delivery 
record bo>< on the labour ward or by the nursing 
staff >n the postnatal and gynaecological wards. 
Altogether 108 giris were selected on the basis of the 
availability of the interviewer, and they are repre- 
sentative cf all such admissions Sixty six had 
delivered a taby and 42 had had a termination; 
however, seven of those who had had a termination 
refused to be interviewed ' 

Thity six prmagravidaz, eged between 20-25 
years, werz also intervewed as a comparison 
populatior of girls who Fed not become pregnant 
before the age of 20. Tke girls were interviewed 
privately (for roughly on to two hours) while in 
hospital br the same interviewer (HAC). 

Eacn in-erview was corcucted using a question- 
naire Dut with an opportunity for open discussion 
and verbatim responses, wuich were encoded sub- 
sequently. The areas on which there were detailed 
questions mzluded the girls family background, her 
school bac<zround, degree of pzrental supervision, 
sex education received from Lome, school, and 
friend:, p2rscnal relationships, and factors sur- 
roundng first intercourse aid the pregnancy itself. 

The-e were four discuss.cn sections. The first on 


Tasle L Feeril background oy girl: stuaied 


Study group No (%) 


Delivery 
n=64 

No from famiaes with 23 children 27 (42) 
Socal class n=61 

la, J 8 (13) 

IO ron-maavel 7 01) 

HI manuz! 19 (31) 

IV, V 7 Gy 

Unemplo7ed 6 (10) 

Uncassifed 14 (23) 
n=66 

Parents divored 32 (48) 
n=O 

Mother marned when under 21 yems 45 (75) 
n=65 

Mother's first child conc21ved out o weclock 36 (55) 


how sex education in schools could be improved, the 
second concerned the way the girl saw her future, 
the third information she wished she had received, 
and the fourth what advice she would give to a 
younger sibling or fnend. 

To assess the significance of factors in the various 
tables presented, contingency-table analysis and log- 
linear modelling were used. These analyses pro- 
vided the x? values from which the significant 
p values were obtained. 

Sta istical Discriminant Analysis was used to 
identity the important demographic factors that best 
distinguished between the study and comparison 
groups (for the mathematical and statistical details 
of the technique see, for example, Johnson and 
Wichen”). The particular method used entailed a 
stepwise procedure in which only those variables 
contrizuting significantly to the discrimination were 
included in the estimated discriminant function. 


Results 


Out cf the 101 girls interviewed 13 had already 
experiznced pregnancy, five of these had ended in 
termiration, one in a miscarriage, and seven had 
delivered a baby. Forty one of the study group had 
conceived before their 16th birthday. 


FAMILY. BACKGROUND 

Table 1 shows that the social class distribution 
(based upon the Registrar General’s Classification 
of the zirl’s father’s occupation) was similar in both 
the study and the comparison group. In particular, 
in the study group, there was no evidence of bias 
towards the lower social classes. A comparison of 


Companson 

oup 
Temunation Total No (%) 
n=34 n=98 n=35 
11 (2) 38 (39) 12 (34) 
=i5 n=96 n=36 
15 (43) 23 (24) § (14) 
§ (14) 12 (13) 4 (11) 
8 (23) 27 (28) 14 (39) 
1 (3) 8 (8) 3 (8) 
3 (9) 9 (9) 3 (8) 
3 (9) 17 (18) 7 (19) 
ne tS n=101 n=36 
14 (40) 46 (46) 9 (25) 
n=ald n=94 n=33 
18 (53) 63 (67) 12 (36) 
ned n= n=36 
14 {4i) 50 (50) 7 (19) 





*Study g-oup otal sigmficantly diferent than the comparison group (p <0-05) 


n=Numter wrk data for this question. 


the group who had had a termination with those girls 
in the study group who had delivered a baby, 
however, showed a significant difference, with more 
of the group who had had a termination coming 
from the non-manual sector (p<0-025). The measure 
of family size used in table 1 included step brothers 
and sisters and half brothers and sisters and it 
indicated that the girls ın the study group did not 
come from unusually large families. The parents of 
the study group were significantly more likely to be 
divorced, the mothers to have marred when they 
were aged under 21 years, and the first child in the 
family to have been conceived before marriage. 

Ten (10%) of the girls in the study group did not 
get on with their mother and a quarter did not get on 
with their fathers; in the comparison group four 
(11%) did not_get on with either parent. 

With regards to supervision exercised by the girl’s 
parents in both study and comparison groups (table 
2) the girls who first had mtercourse under 16 years 
were less likely to have to ask permission to go out 


Table 2 Supervision exercised by parents 








Study group Comparison group 
No (%) No (%) 
Age at first 
intercourse <16 216 <16 216 
Permission needed n=76 n=24 n= n=30 
to go out 49 (64) 22 (92)* 3 (50) 24 (80)* 
Time given to be =7 n= 
home by 57 (75 2 (O) 4(5) B7 
Limit given to 
number of 
times out 21 (28) 8 (33) 1 (14) 10 (35) 
Parents who wait 
up/stay awake 55 (72) 15 (62) 3 (43) 24 (83)* 
Parents who know 
where daughter n=75 
IS gomg 64 (85) 23 (96) 6 (86) 26 (90) 
Parents who 
comment on n=23 
dress 19 (25) 7 (30) 2 (29) 10 (34) 


*Significant difference from <16 group (p<0 05). 
n=Number with data for this question 
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Table 3 Age at first intercourse 





Study group Compartson 





No (%) group 
No (%) 
Age at first intercourse (years) 
n= 100 n=36 
14 32 (32) 2 (6) 
15 44 (44) 5 (14) 
16, 17 24 (24) 12 (33) 
>17 . 17 (47) 





*Gurls in study group were all under 18 
n=Number with data for this question 


than those who were over 16 years old. Similarly the 
girls who were under 16 years at first intercourse 
were less likely to have been given a time at which 
they had to be home. Most of the parents knew 
where their daughters were going, in both the study 
and comparison groups. 


DEVELOPMENT 

In the study group menarche started significantly 
earlier; 64 (63%) starting their periods before they 
were 13 years old in contrast to 14 (39%) of the 
comparison group (p<0-05). A third of the girls in 
the study group started having intercourse before 
their 15th birthday and three quarters before their 
16th (table 3) In the comparison group one fifth had 
started having intercourse before the age of cons2nt 
but had not become pregnant. 

Table 4 shows that in both the comparison and 
study groups the younger the girl at first intercourse 
the sooner this occurred in the relationship. Con- 
sidering the study group alone, we can see that this 
trend continues even down to the lowest age group 
and the shortest relationship, although this does not 
achieve significance. Combining the groups shows 
that those girls having first intercourse under 16 
were more likely to have intercourse early in a 
relationship (less than 6 months) than those begin- 
ning over 16 (p<0-05). 

Of those who started having intercourse when 
they were under 16 years only a quarter said they 


Table 4 Age and length of relanonship before first intercourse 


Age at first intercourse 


Study group No (%) 


ld [5 
Length of relationship 
before intercourse 
(months) n=30 n=44 
0-3 14 (46) i7 (39) 
4-6 8 (27) 13 (29) 
>6 8 (27) 14 (32) 


Comparison group No (%) 


216 <J16 16 
n=24 st 7 n=29 
8 (33) 5 (71) 9 $31) 
5 (21) 4 (14) 
11 (46) 2 (29) 16 (55) 





n=Number with data for this question 
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had enjoyed intercourse on the first ozcasion and 
althougk half of those over 16 aad enjoy2d their first 
experience of intercourse it is o interest that even in 
the older group one Dalf Fed not enjoyed the 
experience. There were no se@ncficant differences 
between tose who were unler and those over 
16 years g` first intercoazse in relation to whether 
the firs: oceasion of intercourse was the beginning of 
a relaticnship with intermitteat or regular inter- 
course. Far both age groups th= number of girls who 
continued to have intercourse with their first sexual 
partner ~vere significantly les; in the study group 
than in tke comparison group (p=<0-01). As expected, 
boyfriends were older, with a hird of girls in both 
the stud* and the comparisoa group Faving boy- 
friends wko were four cr moze years their senior. 
Despite this only 17 of the stuct group felt that they 
had beer rressurised by their sartners nto having 
intercourse: (table 5) and this was not re ated to the 
age of the Loyfriend. A taird of the studr group had 
planned z0 have intercotrse ca the first occasion, 
but almost half claimed t was anexpected and had 
‘just happened’. In the comparison group it was 
more likely that the first J>casimn of intercourse had 
been a conscious decision (p<t-05) but it was still 
unplanned .n a quarter cf cases and unwanted in a 
tenth. 

Of the 35 girls in the study group: who were asked, 
20 thought their parents were ware tha: they were 
having intercourse with the: boyfmend before 
concepticn took place. ~ifty -Lree of the 90 girls 
asked in “he study group (59%) had intercourse for 
the firs: time in either their er their Doyfriend’s 
parent’s Feme, and in just over 1 fifth of these cases 
the parerts were actually at k=eme. Ths contrasts 
with nire ont of 25 (36%) of ths comparison group 
who had intercourse on the fist occasion in their 
parents hones. In most of thz remaining cases in 
both group: intercourse cccur-zd while the young 
people were away from parental homes amd in only a 
very few cases (6%) was first im ercourse associated 
with a party or alcohol consumption. A third of the 


Table 5 Feesons given for frst intercourse 








Stedy erap Comparison 
Fe (%) gnOUup 
No (%) 
Reason given jor 
first int2rzourse r= 107 n=36 
Conscicus decision B (33) 1¢ (53) 
‘Just hepzened’ 6S (45) c (25) 
Pressure fom 
boşyfrexd D (17) ¿ (11) 
Other-—fo~ 
examols, 
5 (61 = (11) 


á uncertain 





girlscin the study group who had started intercourse 
uncer 16 years of age had had three or more 
par-ners by the time of the interview (table 6). In the 
con:2arison group, where the women were on 
ave-ige seven years older, six out of seven girls who 
first nad intercourse under 16 years had had at least 
three partners. 


CONTRACEPTIVE USAGE 
Fort¥ six of the girls in the study group aged under 
16 years at first intercourse used contraception on 
the Erst occasion, and only a quarter used contra- 
ceptives on a regular basis (table 7); in all cases the 
conteaceptive method used was the sheath. The 
com-arison group was significantly more likely to 
have .1sed contraceptives on the first occasion and to 
have continued to do so whether or not they were 
unde 16 years at the time of first intercourse. 
Alttcugh a quarter of the comparison group and 
just tnder half of the study group said intercourse 
had -ust happened, almost a half of these girls 
repcrced that their boyfriends had used contra- 
cept «n, indicating that their partners, at least, had 
anticroated having sexual intercourse. 

Twenty two (61%) of the comparison group 
comzared with only 15 (15%) of the study group 
(exc: ding terminations) had planned the pregnancy 


Table3 Number of partners up to interview according to 
age a: “irst intercourse 


Age at first intercourse 


Study group Comparison group 
No (%) No (%) 
<l6 316 <16 #16 
Numts of partners n=76 n=23 n=7 n=29 
z 40 (53) 16 (70) 1 (14) 14 (48) 
= 13 (17) 3 (13) 0 5 (17) 
Pad 23 (30) 4 (17) 6 (86) 10 (G4) 


n=Nur ber with data for this question 


Table ` Use of contraceptives according to age at first 
inlercarse 





Age at first intercourse 








Study group Comparison group 
No (%) No (%) 
<16 216 <J6 216 
Contreezplive used  n=76 n=24 n=7 n=29 
on ït occasion* 35 (46) 15 (62) 6 (86) 24 (83) 
Contreesptive 
alwexs vsed” 18 (24) = 12 (50) 5 (71) 18 (62) 





*Stud: and companson groups significantly different (p<0 01) 
n=Nuxcpjer with data for this question. 


Six of the latter had already had one child, of which 
two had been placed for adoption, four had had 
their first child at 14 or 15 years of age and wanted 
their next child within two years, and one girl had 
married before conception. Of those with unplanned 
pregnancies, most had not used contraception at the 
time that they conceived (table 8). Contraception 
was used unsuccessfully in a significant proportion 
of both the study and comparison groups. 

Ten of the girls had been undecided whether the 
babies would be adopted after the pregnancy, but 
after the delivery most decided to keep them. 
Ethical committee approval was not sought for any 
follow up of the girls and therefore the number of 
babies that were finally adopted is unknown. 


REGRETS 

In the study group of those who had had more than 
one partner half defimtely regretted this and a third 
had some regrets but felt it was all part of a learning 
process; a third of the comparison group also had 
definite regrets at the number of partners that they 
had had. Most of the study group felt they had been 
too young when they first had intercourse and 
wished they had delayed intimate sexual activity 
until they were older. 


DISCRIMINANT ANALYSIS 

Discriminant analysis identified the three main 
variables that best discriminated between the study 
and comparison groups, and it provided confirm- 
ation of our initial analyses. These variables were: 
girl’s mother divorced, mother’s own first child born 
out of wedlock, and early menarche. The estimated 
discriminant function can be used to form the basis 
of a classification analysis for any new cases, and as 
a check on the adequacy of the derived function the 
original cases (that is, the data from the study and 
comparison groups) can be classified to see how 


Table 8 Reason given for conception 


Study group No (%) Comparison 


— group 
Delrvery Termination No (%} 


n=66 n=34 n=36 
Planned pregnancy“ 10 (15) 0 22 (61) 
Unplanned pregnancy  n=56 n=34 n=14 
No contraceptive 
used 43 (77) 23 (88) 9 (64) 
Contraceptive used 
unsuccessfully 12 (21) 11 82 4 (29) 
Other reasons 1 (2) 0 1 (7) 





*Delivery and termimation subgroups and the combined study 


oot were all sagnificantly different from comparison group 
<0 01). 
=Number with data for this question 
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many are correctly allocated by the variables defined 
in the function. In our analysis roughly 70% of the 
original cases were correctly classified to their 


group 
Discussion 


In contrast to much of the published data on teenage 
pregnancy, this study has been undertaken ın what ts 
considered to be a privileged part of rural England 
where inner city deprivanon and delinquency are 
quantitatively less and the effect of ethnic and 
religious variables are largely insignificant. The rate 
of teenage conception to girls under 16 years of age 
for the South West (7-6 per 1000) is, however, 
similar to the national average (8-6 per 1000).' The 
lack of variation in the local population makes 
interpretation of the data simpler and may also 
make any health education initiatives easier to 
initiate. 

The problem of selecting a suitable set of ‘controls’ 
for comparison with the study group was difficult. as 
it was not felt to be ethical to ask specific sexual 
questions of teenagers who might not yet be sexually 
active. The comparison population is one which 
consists of women who have avoided what we 
hypothesised to be a disadvantage: that of becoming 
pregnant while a teenager. The sample is further 
biased by not including women experiencing a first 
pregnancy for which they requested termination. 
These constraints upon the sample selection may 
have accentuated differences between the study 
group and the comparison group, the members of 
which are on average seven years older than those in 
the study group and memory of their teenage years 
is likely to be both less accurate and to some extent 
biased by subsequent experience. The data thus 
provide a useful comparison rather than a control 
population. 

The previously reported excess of families of 
lower socioeconomic state with large numbers of 
children has not been found ın these data.!° 1! 2 14 
There were no significant differences between the 
social class distribution of the pregnant teenagers 
and either the comparison group or the local 
population, but there was a significant difference 
within the study group, with more of those who were 
having terminations coming from the non-manual 
sector. An explanation for this could be that those 
from the lower social classes are more accepting of 
the pregnancy whereas for those from the higher 
social classes the pregnancy would be viewed as 
causing disruption to both the family and, import- 
antly, to the girl’s education. The size of the families 
is similar for the study and comparison groups and in 
particular there was no excess of large families 
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(ive o7 more children) zs has bee. previously 
reported 71! 2 14 

A significantly greater number of -he pregnant 
girls’ motners were divorcec or separaced, had had 
their own first child conceived out of wedlock, and 
had ma-ned young, giving weigtt to tte hypothesis 
that a “cycle of disadvantage’ argument applies to 
these gris. In almost 69% of cases n the study 
group aml 40% im tke comparison group the 
pregnarcy had been the unplanned result of a sexual 
relaticnsh p. 

The fact that intercourse occurred most often in a 
parental Lome suggests -hat parents were aware, or 
were ic < position to guess, that intercourse was 
likely. This is supported by tke fact thet a relatively 
high proportion of the girls who were asked thought 
that their parents were aware that they were having 
intercourse with their toyftiend. 

Most of the study group and a quarter of the 
comparscn group claimed that they had been 
unprepared for the posahilit’ of mterccurse and had 
not been made aware of <he possible csadvantages. 
Clearly. tae event was more often plar ned by their 
partner: æ half of then aad available and made use 
of cont-eceptives on trs first occasicn. 

Nearly tour fifths of ta2 girls pregnan- before their 
“sth birthday had hac ortercaurse bef=re their 16th 
birthdar, and one fifth of the compariscn group who 
had avoided pregnancy aad also Fad first intercourse 
before they were 16 vears cf age. The comparison 
group was drawn from < 20p-ation Live times larger 
than that trom which the study group was drawn, 
therefore, it can be excrapalated that a significant 
propo:tom of teenager. are sexually active in their 
midteers and before tre aze of conseat. The data 
suggest thst girls who mature physically early are at 
greater ris< of unplanned intercourse and pregnancy. 
Not only has this been previously reported,’° but a 
rational explanation caa be sroposed. The psycho- 
lozical macuration of the girl is unlikely to match her 
physical development erd she will be attractive to 
older boys while at ar. age wkere she is less able to 
resist personal and peer oressure, Boyfni2nds tended, 
as expected, to be olda- than the girb, but while 
there was no greater age differential in years for the 
younger g-rls we sugges” hat the difference between 
z 14 and 18 year old are greacer than Letween a 17 
end 21 ~ear old. Younger girls were rore likely to 
have :nte-course earlier in their reletionships, a 
possible explanation beirg that a 14 year old regards 
a two tc taree month r2_aticnship as serious where 
for the older girl this J2fin tion may not be used 
until the relationship as lasted for six or more 
months. Having had a relaticnship involving inter- 
course mest girls had icterccurse witk subsequent 
partners, particularly those zirls younger at first 


infe"course in both the study and comparison 
grel ps. 

Previous work has concentrated on describing the 
characteristics of pregnant teenagers and Wilson 
att2mpted to develop scores to identify high risk 
pooulations.'' * In this study though there are 
sociological and physical demographic characteristics 
that distinguish them as a group from the general 
population, the pregnant teenagers are not separable 
fror the general population with any degree of 
specicity or precision. In our data the process 
woad result in a large target group that would 
cortain only about two thirds of those likely to 
become pregnant. 

A substantial proportion of girls in their midteens 
are-sexually active and at risk of becoming pregnant, 
anc this may be relatively greater in those from 
particular family backgrounds and those who begin 
suca relationships in their early teens. 

Sexual intercourse between teenagers is often 
jus‘tied as being appropriate behaviour in a ‘stable 
reletonship’.!° The girls, by their own report, said 
firs: ntercourse was more likely to happen in default 
of zcy considered merit or demerit than as a planned 
prog-ession of a serious relationship Once having 
experienced a relationship with intercourse (and 
deso te the fact that the first occasion of intercourse 
is Otten reported as not enjoyable) girls are likely to 
be sexually active with subsequent partners and this 
happens earlier in these later relationships. 

Early teenage intercourse exposes the girls to 
risks not only of pregnancy, but also to those areas 
of medical concern associated with multiple part- 
ners—namely, sexually transmitted diseases, infer- 
tility and cervical carcinoma. We, therefore, suggest 
there needs to be a radical reappraisal of sex 
education in school, which in the past has mainly 
been to inform as to biology and physiology of 
rep7cduction and only more recently to inform as to 
the avoidance of unplanned pregnancy and, in a few 
instatces, to discuss the responsibilities of relation- 
ships and parenthood. There is a good medical case 
to inc.ude the avoidance of early intercourse. This is 
furth=r supported by the fact that most wished they 
had delayed first intercourse until they were older 
and that 80% of the study group who had had more 
tham one partner had some regrets and even in the 
comparison group one third regretted having had 
multiple partners. 

The data from our research suggest that at least 
one im five teenage girls are sexually active before 
the aze of consent. Paediatricians need to be aware 
of tkis possibility when prescribing because of 
potemtial drug interactions, for counselling of girls 
with chronic illness, and for diagnosis. At least a 
substantial minority of girls in their midteens expose 


themselves to risks associated with teenage inter- 
course, multiple partners, and pregnancy, each of 
which they may later regret. 

We suggest that there should be a much greater 
emphasis on personal relationships and the impli- 
cations of intercourse in these relationships in the 
content of health and sex education material in 
schools and by the media. 

Further information is needed about the teenage 
population as a whole and studies are in progress in 
this area. 


We would like warmly to acknowledge the help of those girls who 
took part in this study and the medical and nursing staff of the 
obstetric and gynaecological department Dr H Curtis was supported 
by the Children’s Research Fund and latterly by the Northcott 
Devon Medical Foundation, to whom we are most grateful 
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Parental diary of infant cry and fuss behaviour 
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SUMMARY Despite their common use parental Ciaries 2f infants’ cry and fuss behaviour have not 
been compared with objective methods of recordiag. To understand what is meant by the 
descript ons of crying and fussing in the diaries. the d:aries of 10 mothers of 6 week old infants 
were compared with tape recordings of vocalisations made by the babies over a 24 hour period. 
There were moderately strong correlations between the frequency of episodes (clusters of 
‘negative vocalisations’ } on zhe audiotape and episodes of ‘crying and fussing’ in the diaries, and 
between the duration of episodes on the audiotape and episodes of ‘crying’ in the diaries. To 
assess tre acceptability of the diries for recording icformation for clinical and epidemiological 
research, they were th2n used in a population study o= 4 wide socioeconomic group. Usable data 
were ob-eined from 91% of the sample. The results sazgest that despite pronounced differences 
between -ecording methods, these diaries may prov-ce valid and useful reports of crying and 


fussing :n the short term. 


Parental recording has commonly been used to 
descnbe emezging patterms of infant behaviour, and 
has a potential for use in che clinical assessment of 
behavioural problems Most of our knowledge 
abcut infants’ cring after the neonatal period is 
derived from studies tha: used diaries, despite the 
recognised potential of over or under reporting. ™* 
Data from diaries,'* tape recordings,’ parental 
recall,° ard direct observations’ have all shown that 
the amount of crying tends tc increase until about 6 
weeks of age and then graduz!ly decrzases, and that 
within a 24 hour period cing occurs more often in 
the evening; this implies that diary reporting is 
reasonably accurate. We are not awar2, however, of 
any data kat directly compare pazertal recordings 
with a recording system less susceptible to bias. As a 
result, we xmow little about hcw parent recording 
represents the infant vocelsazions Eich are part of 
the crying behaviour. 

The diaries used in this study weze designed to be 
easv to use and to be suitatle for a diverse sample of 
the popukicn. We first compared them with 24 
hour audid-ape recordings of the :nfants’ vocalisa- 
tions. Crying refers to a complex act that includes 
elements of movement, facial expression, and voice, 
and is usually mterpretec. as expressing a negative 
emotion. In the tape r2cordiags the vocal part 
of crying :s designated as negative vocalisation 
compared with neutral sounds (suck as grunting) 
and positive sounds (such as coo:ng). 


Secandly, the sociodemographic characteristics of 
parerts who returned dianes with readable data 
were compared with those of parents who did not 
from < population sample in a prospective cohort 
study. Thus the findings describe quantitative 
assoc.ctions between negative vocalisations and the 
diary records of crying and fussing, they illustrate 
the lumitations of both techniques in assessing the 
amourt of infant crying, and they indicate the 
potert_al limits on the use of diaries for this purpose 
in the general population. 


Subjects and methods 


Ten mcthers (who spoke fluent English or French) 
of ncrmal 6 week old infants, who were in the 
nursery of a large general hospital associated with 
the university or a community health unit volun- 
teered to take part in the comparison of diaries and 
tape secordings. The mean age of the infants was 6-3 
weeks {range 5:5-7) at the time of recording, there 
were “ive boys and five girls, and seven were 
exclusively breast fed The mean (SD) socioecono- 
mic sre measured by Green’s two factor index® 
was €7-8 (11-7), a wide range that 1s typical of this 
community.’ Informed consent was obtained before 
the tap2 recordings were made. 


PAREPTAL DIARIES 
Fig 1 shows the format of the dianes; this was the 
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Please mark behaviour patterns as indicated: 


Awake Awake Awake Awake sucking 


Asleep penne fussy crying feeding (thumb/dummy} 
E O0 ZA E 


Plaase mark type of feeding given, above the lineas follows. ‘bottle’ or ‘breast’ 


Awake 





Piease mark cries of less than one minute, above the line as follows: ‘+’ 
Please mark bowel movements, when discovered, below the line as follows: ‘E?’ 


Example: basast Y y 
sm e A | 
An Pti 
12 00 Mdiwghi 1230 100 130% 20 
Night 
1200 Midnight 1230 100 13 200 
Morning 


O This was a typical day 
O This was not a typical day, because 





3 00 


Se a ee 


11 00 12 00 Macnight 


Fig1 Example of diary; Four ‘time rulers’ each representing six hours are included on each page and vertical lines indicate 


five minute intervals 


result of extensive pilot studies among mothers of 
normal children. “Time rulers’ were filled in using 
symbols representing six behaviour patterns— 
sleeping, awake and content, fussing, crying, feed- 
ing, and sucking. The smallest unit of time that 
could be recorded was five minutes. To make them 
easy to use the symbols were designed to have 
definite start and end points and to need a minimum 
of explanation of the behaviour pattern to which 
they referred. To distinguish short, acute cries the 
symbol ‘V=crying for less than one minute’ was 
printed above the time rulers. Considerable incon- 
sistency was noted in the use of this symbol, 
however, as many parents disregarded it and so tt 
was subsequently ignored. In addition, parents were 
asked to indicate the type of feeding (breast or 
bottle), the time of recognition of a bowel move- 
ment, periods not in contact with the infant, and any 
unusual occurrences during the day. 

Diaries were available in English and French and 
to ensure that they meant the same in each language 


they were translated from English to French and 
then back from French to English, and then checked 
for ambiguity. 

Showing the mother how to use the diary seldom 
took longer than five minutes. It was emphasised 
that all behaviour was to be coded by one of the 
available symbols. Mothers were questioned to be 
sure that they understood the temporal subdivisions 
of the time ruler. The only definition that was 
provided was for the category of ‘fussing’. This had 
been added at the request of parents who wanted a 
symbol to cover behaviour that was ‘not quite crying 
but not awake and content either’. All the cther 
categories of behaviour were assumed to be self 
evident. Parents were told that diaries should be 
filled in when convenient and that they were not to 
disrupt their daily activities. They were not told how 
often to record. 


RECORDING OF VOCALISATIONS MADE BY INFANTS 
Rebelsky and Black used a voice activator circutt 
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when reccrding vocalisation: made by infants from 
fixed microDhones attacked z the cot? -° and other 
workers sed telemetric technicues it adults,!! '* 
adodescerts. and child-en.**"!7 In tis study the 
tape recordings were mede asing a vo-ce activated 
recording system that ccmbmed the edvantages of 
radpotelerretry (freedom of movement) and a voice 
activator Arcuit. The sys:em allowed coatinuous 24 
hour recordings to be maze with Smultaneous 
reccrding of a time code or. a second channel. It 
comprised a small micrcphore and radttransmutter 
(we ghing 42 g) fitted in-c a light cotton_shirt so that 
the nicrophone could be slaced about “ím from the 
infait’s mouth. A thin wire serial huzs loosely at 
the zide wrth the distal end tacked under the nappy. 
The transmitter was powered by tro 1-5 volt 
batteries nd was switched on continuotsly through- 
out a reccrcing session. “he rocalisaticns made by 
the nfant, and other so.inds picked up by the mic- 
roptone, were relayed to a “recuency modulated 
recever, znd then through a control sanel to a 
UHER 4490 JC tape recorder. The ccntrol panel 
mco-porated a voice act-vator circuit tkz: automati- 
cally turned on the tape recorder and then turned it 
orf after s2ven to 10 s2zonds of silerme. On the 
second channel pulses from a time gen=rator were 
registered at five second intervals wrenever the 
reco-der was on. The rezziver was adjusted so that 
all vocalisacions made b” the mfant wer recorded, 
as were ell other soands that exceeded that 
threshold. The tape ran at.a speed of 6 casecond. A 
24 kour continuous mcnito-ing sesscon usually 
produced from one to chree hours of recording. 


FECORDING PROTOCOL 

The darent: were not responsizle for the functioning 
of the system, which was aleeady concected and 
housed in a wooden bex 62x32x23 cm placed 
centrally in < convenient joce-on. The microphone 
and transmicter were fut mo the stirt by the 
reseerch assistant. The parents were icxtructed to 
put the shirt beside the mmfant while the aappy was 
teing changed. The sen-itivity, of the transmission 
was determined in response te the vocal. sations the 
infant mace, and its quality yas check<d from all 
relevant rooms. Once the syxem was n use, the 
diary was reviewed. The scudy was descmbed as the 
collection o€ information on the behavicur patterns 
of normal mfants. The parents were tdid that the 
tape recorder was an eas’ waj to record the sounds 
made by th2 infant for 24 hou-s withour disrupting 
the familys routine. 


TRANSCRIPTION 
Sounds on the tape wers categorised = ‘negative 
vocalisations’, ‘non-negative v—calisatiors’, parents’ 


vocalisations, and other sounds—for example, 
sheets rustling and the noise of the vacuum cleaner. 
A distinctive ‘zeep’ sound indicated that the tape 
had been activated so that the beginning and end of 
each recorded period could easily be distinguished. 
The zime signal was shown on a digital clock, and at 
least one time marker was shown each time the tape 
was activated. By listening to the playback the 
presence, time, and duration of each sound could be 
indicated sequentially on a transcription sheet. All 
tapes were transcribed by a single observer, and 
only the infant’s negative vocalisations were tran- 
scribed. Four randomly selected tapes were retran- 
scribed and intraobserver reliability was determined 
separately for transcnbing the frequency (events in 
24 hours) and duration (seconds in 24 hours) of 
negative vocalisations (r>+0-99 for both, Pearson’s 
product moment coefficient). Events lasting less 
than five seconds (usually one to ‘two seconds) 
accounted for 47% of the frequency but only 7% of 
the total duration of negative vocalisations. 


EDITING, REDUCTION, AND ANALYSIS OF DATA 
It was apparent from studying the transcripts of the 
tape recordings that negative vocalisations tended to 
cluster together, being separated by long periods of 
silence, as might be expected from direct observa- 
tion of crying and fussing ın the infants It was 
assumed that the crying or fussing symbols used in 
the diary represented these clusters, referred to as 
‘episodes.’ Within these episodes, however, the 
actual vocalisations are not continuous, but are 
punctuated by inspirations and spontaneous pauses. - 
Because the omission of the ‘V’ symbol from the 
diary and the absence of negative vocalisations of 
less than five seconds duration from the tape 
recording should not affect the reporting of the 
prolonged clusters of crying that were of primary 
interest, the diaries and tape recordings were first 
edited to eliminate these. The edited versions are 
the unreduced sets of data concerning the events 
of crying and fussing recorded in the diaries and 
negative vocalisations recorded on the tapes. 
The data were then processed to obtain reduced 
sets of data. The smallest unit of recording in the 
diary 1s five minutes (the smallest subdivision on the 
time ruler) (fig 1). To identify clusters that the 
parents might have recorded as a crying episode, 
while eliminating short, isolated vocalisations, the 
following ‘grouping and elimination’ rules were 
applied to the unreduced sets of data (fig 2): two or 
more events separated from each other for five 
minutes or less were counted as one episode; the 
duration of crying for an episode was the arithmetic 
sum of the recorded negative vocalisations within 
the defined episode; after the application of the first 


Example: 


Raw data 
(Events) 
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Time (minutes} 


6 7 8 9 10 11 12 13 14 15 





\___.. Clusters of sounds of crying ae 


Reduced data Frequency 


{Episodes) 


Duration 105 seconds 


One episode 
we | 


60 seconds 


Fig2 Example of how frequency and duration of episodes of negative vocaltsations were determined. Two or more events 
which are separated from each other by five minutes or less are regarded as one episode 


two rules any episode lasting 30 seconds or less was 
excluded; and episodes that occurred when the 
parent was out of the house were excluded. Thus 
with the first cluster of events shown ın fig 2 the four 
negative vocalisation events that were recorded 
during the first five minutes and 20 seconds would 
count as one episode lasting 105 seconds. 

The only rule applied to the unreduced data 
reported in the diaries was the first. concerning the 
grouping of two events separated by five minutes or 
less. Because there are two categories in the diaries 
(cry and fuss) which could be used to represent 
negative vocalisations, 1t was interesting to know 
whether the overall duration of negative vocalisa- 
tion was more strongly correlated with crying, 
fussing, or crying and fussing combined. Con- 
sequently the category ‘cry and fuss’ was de- 
fined as a composite of all crying and fussing 
episodes. Its duration was the arithmetic sum of the 
duration of all episodes of both crying and fussing 
on the diary. The frequency of episodes was 
calculated from the arithmetic sum of all the episodes 
of crying and fussing on the diary, but adjacent 
episodes were classed as one. 

The resulting transcripts and diaries constituted 
the reduced sets of data giving the duration (minutes 
in 24 hours) and frequency (episodes in 24 hours) of 
negative vocalisations from the tape recordings and 
crying, fussing, or both, from the diaries. From the 
second rule (that defined duration on tape record- 
ings) ıt was apparent that the durations of the 
episodes of negative vocalisations that were re- 
corded were much less than those recorded in the 
diaries. If parents associated negative vocalisations 
equally with crying and fussing symbols, the correla- 
tions of duration of episodes recorded on the tape 
with crying and fussing recorded in the diary should 
have been similar. On the other hand, ıf parents 
associated negative vocalisations more with crying 
than with fussing symbols in the diary, the correla- 


tion should have been stronger with cry than with 
fuss, or with the combination. The frequency only 
refers to clusters of negative vocalisations regardless 
of the duration of particular negative vocalisations 
within the cluster. Consequently, the only useful 
comparison for frequency is between the number of 
combined crying and fussing episodes recorded in 
the diary and the number of negative vocalisation 
episodes on the tape recording. 

As indices of how diary recordings represent 
episodes of negative vocalisations, three compar- 
sons were made. Firstly, Pearson product moment 
correlations between frequency and duration 
measures from diary and tape recording methods 
were calculated for the reduced sets of data. 
Secondly, as an index of the completeness of the 
parents’ recording the reduced sets of data were 
compared to determine the total duration and 
frequency of episodes missed by the diary records. 

To work out differences in individual interpreta- 
tions of the symbols for ‘cry’ and ‘fuss’ the diary 
records of episodes of crying and fussing that 
corresponded in time with tape recorded episodes 
of negative vocalisations were used to derive 
measures separately for cry and fuss symbols of the 
average duration of negative vocalisation events, the 
number of negative vocalisation events each minute, 
the total duration of negative vocalisations each 
minute, and the cry:fuss ratio of the total duration of 
negative vocalisations each minute 


USE OF THE DIARY IN A SAMPLE OF THE GENERAL 
POPULATION 

A slightly modified version of the diary was used in a 
large prospective study to determine the causes of 
overweight in infants.” '8 Normal subjects were 
recruited from the neonatal nursery of a large 
general hospital associated with the university.° 
Diaries and instructions for their use were given to 
the parents at home when the baby was 6 weeks old. 
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The diaries were kept for s=ven days and then 
returned m a stamped, addres: ec envelope. If they 
were not received within tec weeks the parents 
were teleshoned to remimd -bem. 


Results 


COM?ARISCN OF TAPE REZDRD-833 AND DIARIES 
Satisfactory legible repcrts were obtained from all 
the Darents. Most said tnat they had filled in the 
diar~ every two to four hous, usually during a 
rout ne activity such as eedi o: nappy changing. 
Tecknically adequate tape “eco dings were obtained 
from all subjects. 

_ Teble 1 shows the ciratia and frequency of 
episodes of crying, fusSmg, =r crying and fussing 
comdined, fom the dianes ati negative vocalisa- 
tions from the tape reco-dings. The combination of 
clusters of negative vocad:at.ms into episodes on 
the tape recording with = mem frequency of 10-5 
episcdes m 24 hours was comparable with the 
numer or combined crying and fussing episodes 
recorded in the diaries (mezm 9-5 2pisodes in 24 
hours). As expected the meaa zotal duration of 
combined crying and fussing recorded in the diary 
(125 minutes in 24 hours) was zuca greater than the 
total duraticn of recorded r:gétrve vocalisation 
episcdes on the tape (29: nutes in 24 hours). This 
was partly due to the more dete led recording of the 
intermittert sounds and pauses on the tape re- 
cording. In the diaries cry rg xzounted for 53% of 
the fequency but only 43% œ the curation of the 
total amount of crying and fu sing. 

Table 2 shows the corrs atioas of the frequency 
and curation of crying and fasg- episodes recorded 
in the dian2s with the negetve calisation episodes 
recorded on the tapes. Tie Orcelation between 
frequency of combined crzng =nd fussing episodes 
and megative vocalisatior =piscles was moderately 
strons (r=+(-64, p=0-03) Drechary was much less 
accurate than the other nise b=cause three negative 


Tablz2 Correlation of frequency and duration of episod 
of crzing and fussing reported in diaries with negative 
voca isations on tape recording in 10 infants 





Episedes reported in Correlation with episodes of negatn 





diary vocalisations recorded on tape recorc 
r value p value 
Frequency 
Crying and fussing +0 64 (40-85) 0 03 (0 002 
Durat:on- 
Cry.ig alone +0-67 (+0-90) 0-02 (0-001 
Fuszing alone —0 01 (—0-26) 0 44 (0 26) 
Crying and fussing +0 45 (+0 41) 009 (0 14) 





Figures in parentheses are calculated from nme diaries after oth 
had been omitted 


vocal sation episodes that had been recorded on th 
tape had been omitted from the diary, and thre 
other negative vocalisation episodes on the tape ha 
been amalgamated into one crying episode on th 
diary Both inaccuracies reduce considerably th 
frequ2ncy count for this diary and significantly affec 
the correlation for this small group. The strength o 
the association for frequency between recordin 
methods for the other nine subjects is stron 
(r=+3-85, p=0-002). The correlation betwee 
diaries and tape recordings for duration measure 
was bzst for crying alone and negative vocalisation 
(r=+ 2-67, p=0-02); this comparison provided . 
strong correlation when the same nine diaries onl: 
were considered (r= +0-90, p=0-001). There was n 
correlation of fussing alone with negative vocalisa 
tions, and this diminished the correlation for com 
bined crving and fussing with negative vocalisations 


TAPE RECORDED EPISODES NOT RECORDED IN THE 
DIARIES 

The 18 dianes were compared individually with thei 
corresponding tape recorded episodes that had no 
been noted as either ‘crying’ or ‘fussing’ ın thi 


Table I Comparison betweer diary cording and tape recording of frequency and duration of episodes of crying and 


fussingin 10 infants 
Ereodes reported in diary Episodes recorded 
on tape recorder 
Ging Fussing Crying and fussing negative 
vocalisations 
Frequency. 
Mean (SD) No of episodes 
in 24 hours a2 (23) 51 (23) 9-5 (3 0) 105 (23) 
Kenge -0 1-10 4-14 7-14 
Duretror 
Mean (SD) No of minutes 
m 24 hours S32 (BS 718 (449) 125-0 (48-1) 28 9 (14 6) 
Renge 1a 03 10-170 40-200 11 9-57-9 


diaries tabulated. Parents missed an average of 20% 
of the total duration of negative vocalisation 
episodes and 14% of the total number of episodes. 
Missed episodes were not more common during the 


night. 


DIFFERENCES IN THE USE OF SYMBOLS FOR CRYING AND 
FUSSING 

To characterise the use of the symbols we only 
compared those episodes that were recorded both in 
the diary and on the tape. From the definition of 
fussing that had been given to the parents we 
expected that the parents would be more likely to 
use a cry symbol to describe clusters in which the 
average duration of the negative vocalisation events 
was longer and the number of negative vocalisations 
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more frequent, while the fuss symbol would be used 
for clusters with shorter and less frequent vocalisa- 
tions. 

There were large differences among parents when 
using these symbols, and one parent did not use the 
fuss symbol at all. Table 3 shows that the number of 
negative vocalisation events in clusters designated 
‘cry’ were more frequent (0-67 and 0-25 events a 
minute, respectively) but not longer (each event 
lasting 29 and 28 seconds, respectively) than those 
designated ‘fuss’. Consequently each minute of 
‘crying’ represented more total seconds of negative 
vocalising than ‘fussing’ (17-3 and 8-7 seconds for 
each minute, respectively). Individual subjects’ 
cry:fuss ratios indicated that seven of the nine 
parents used ‘cry’ to designate more negative 


Table 3 Characteristics of negative vocalisations on tape recording referred to in diaries as ‘cry’ and ‘fuss’ in nine infanss* 


values are expressed as median (range) 


oy 








Cry Fuss 
Duration of negative vocalisation event (seconds) 29 (13-47) 28 (13-84) 
Frequency of negative vocalisation events/minute of diary recording 0 67 (0 32-2-8) 0-25 (0 09-1-20) 
Duration of negative vocalisation/minute of diary recording (seconds) 17-33 (4-2-60 0) 8-67 (2:-43-48-25) 
Cry.fuss ratio of total duration of negative vocalisation/minute of diary recording 25 (0 1-25-4) 
*One parent did not use the ‘fuss’ symbol and has been omitted 
Table 4 Characteristics of the mothers to whom diaries were sent, and their infants 
Diary not Diary Diary p 
returned incomplete completed value” 
(n=35) or illegible (n=374) 
(n=10) 
Maternal characteristics 
Mean age (years) 28 31 28 NS 
Manttal state (% single) 6 0 3 NS 
Socioeconomic group 61-6 58 8 64 4 0 04 
Nationality (%) 0-04 
Anglo-Canadian, United States, 
United Kingdom 26 20 48 
French Canadian, France 26 0 14 
Other European 8 10 9 
Mediterranean 14 30 11 
Other 26 40 18 
Type of feeding at birth (%) 002 
Breast 46 40 62 
Formula 40 40 16 
Mixed 14 20 16 
Type of feeding at 6 weeks (%) NS 
Breast 25 20 36 
Formula 53 50 36 
Breast plus »one bottle 10 30 17 
Whole cows’ milk 3 0 2 
Mixed 9 0 9 
Characteristics of infants 
Sex (% male) 54 50 55 NS 
Mean birth order 18 2-4 1-6 001 
Mean infant temperament questionnaire 
score? ' 160 14-3 167 NS 


“Difference between complete dianes and those not completed or not returned (x? or Student’s unpaired 1 test). 
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vocelisation a minute than ‘Tiss’ (1-6 te 25-4 times 
mor2) kut the other two did rot. Therefore, 
though there was a tendercy for clusters-of crying to 
represen: a larger quamtity cf recorded negative 
vocalisat.cn, the considerable variaticn between 
subjects suggested a wide -ange of individual 
recoding styles. 


U3E OF TEE DIARY IN A SAMPLE OF TEE GENERAL 
POPU_ATION 
Of tre 402 eligible parents diaries were rot received 
from. 35 either because they did not complete them 
(=O), or because they said they did but failed to 
retum them (n=25), eq allurg a resporse rate of 
92% Of che 384 diaries reccvered. 1) were ın- 
ecmplete or illegible, learing 91% for analysis. 
Table 4 shows the characters-ics of the families in 
each group. “hose who did nct retum them or who 
did mot complete them co-rectly were srmiar. The 
moth2rs ended to be n a Gwer socDeconomic 
group ard of Mediterranean oz nomEuropean 
ogir, and they were more likely to cnocse formula 
feediag at birth. The infants’tended not to be the 
first borm. The only accitional difference when 
comparing mothers whose diar es were recurned but 
incomplete with those returned and complete was 
that they were older (31 and 28 veazs, reszectively) 


Discu ssion 


Parents’ records of infant behaviour patterns are 
useful in that they are inexpensive and large 
numbers >> :nfants can Je 253served ver long 
periocs o? time. For cLnical and 2pidemiologi- 
cal purposes they are probably the only reasonable 
way cf studying crying patterrs, as thess patterns 
vary from day to day and change significartly during 
the first three months cf life, anc multiple 
recorcings cf many infants are needed to -educe the 
variability Cue to sampling error inherert in small 
numbers of 2bservation:. With a less vanable 
measure 02 crying, cliniciers may te able to deter- 
mine what factors if any predispose tc cr~ing'® and 
how specfic interventions may affec them.’ 
We tyzically record only curation anc frequency of 
episodes tut it is these that are of interest to 
cliniciens, and diaries will only help T thzy can be 
shown.to b2 a reasonably a>curate measure of these. 

Our results suggest thet dienes provile useful 
short -erm recordings of tae rocai component of 
crying The dcration of tac and one-quarter hours 
of combined crying and fussing behaviour recorded 
by diacy is s:milar to previous resorts for _nfants of 
this age.'“ This represerted oaly 30 minutes of 
negative vocaltsations, but this is probabl because 
parents als> perceive infarts as being distressed on 


the basis of motor behaviours when they are not 
crying and the tape recorded only the vocalisations. 
The moderate correlations with negative vocalisa- 
tions for frequency of combined crying and fussing 
episodes and for duration of crying were satisfactory 
for tae whole group. If the single poor diary 1s 
indeed atypical then the correlations between these 
meas .ires may be stronger. These correlations were 
expected to be conservative estimates because of the 
isolat.on by audiotape of vocal aspects of crying, the 
differences in degree of detail between recording 
methods, dependence on recall, and the emphasis 
on simplicity and ease of use of the dianes. In 
studies limited to well motivated parents who would 
be recuired to make more frequent recordings in the 
diaries, better correlations might be obtained. 

The strength of the associations was also affected 
by the reporting styles of individual parents. Our 
methcds for grouping the data obtained from the 
tape recordings imposed a degree of consistency on 
the recordings, but were perhaps not sensitive 
enough to account for the widely varying styles. For 
example a ‘ten minute rule’ would have improved 
the frzquency correlations but reduced the sensi- 
tivity of the measures to reflect differences between 
individuals. In this sense the use of the ‘five minute 
rule’ provides a more conservative estimate of the 
accuracy of the diaries. 

The have been many reports of crying patterns” 
but fussing has received less attention.*1 ~~ We 
included it in this study at the request of parents who 
wanted a category between ‘crying’ and ‘awake and 
content’. As it is less intense than crying it might 
have teen expected to be associated with shorter 
and less frequent negative vocalisation events. 
While the total duration of negative vocalisation 
was less, this was because of a decreased number of 
(rather than shorter) vocal events. There was, 
however, a great deal of variability among subjects 
conceriing both the frequency and duration of 
events included in a crying or fussing episode. The 
fuss synbol was probably used by some parents to 
indicat2 agitated motor behaviour not accompanied 
by much sound. Differences ın recording styles, the 
shorter duration of vocalisation associated with 
‘fussing’ and the use of the fuss symbol to refer to 
primar ly motor behaviour may explain the absence 
of a co-relation between diary recording of ‘fussing’ 
and tape recording of negative vocalisations. This 
does not imply that the ‘fuss’ symbol was used less 
accurately but that the behaviour was different. On 
the contrary, diaries may well be more accurate than 
tape recordings for studying patterns of distress, 
since tape recordings capture only the vocal com- 
ponents of distress behaviour. 

The usefulness of the diaries depends not only on 


what and how accurately they record, but on how 
acceptable they are to parents Our results suggest 
that though we obtained appropnate data which we 
could interpret from 90% of the subjects this may 
have represented a biased sample in that families of 
lower socioeconomic groups, ethnic minorities, 
large families, older mothers, and children who 
were formula fed from birth may be under 
represented. 

Our findings have several implications. First, the 
extent of agreement between diary recording and 
tape recording may have been favourably biased by 
the presence of the recorder, the novelty of the pro- 
cedure, and the short duration of the recording 
penod. On the other hand, the lack of interference 
(filling in the diary when convenient), the simplicity 
of instructions, and the lack of a formal practice 
session may have resulted in less than optimal 
recordings. In particular applications more accurate 
recordings could probably be achieved—for 
example, in small studies with well motivated 
parents. 

Secondly, the differences in the use of the ‘cry’ 
and ‘fuss’ symbols indicate that (contrary to 
common practice) the two concepts should not be 
considered synonymous. Some papers about crying 
and colic use the terms interchangeably.' ? They are 
often used to imdicate degrees of severity of 
distress,*'” but some use fussing to indicate 
‘unexplained’ crymg. Our results show that the 
symbols were not used interchangeably by parents 
and that other behavioural features may have played 
a part in the designation of fuss. As a result diaries 
with a symbol for cry only may not be recording an 
important sign of infant distress, whereas diaries 
that refer to fussing only may not capture a marker 
of severity of distress distinguishable by the 
parents. 
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SUMMARY The effect cf wizhholdınz cows’ milk was examined ın 487 infants at high risk of 
allerzic disease. Befor2 birth taey were randomly allczated either to a control group, most of 
whom received cows’ wilk preparations, or to zn inte-vention group, who were offered a soya 
based substitute. Eczersa and wheezing occurred to a s_milar extent in the two groups during the 
first year oZ life, although napkin ~ash, diarrhoea, and oral thrush were commoner in the 
intervention group, especially during the first three months. Breast feeding for any length of time 
was associated with a -educec mcidence of wheezing and diarrhoea. 


In 1936 it was first suggested that bottle ted infants 
are more hable to eczema than those whe are breast 
fed.’ During the past 50 years numercus studies 
have Deen pudlished on the relation between infant 
feedirg anc a‘lergy. In several (but not a1) of these 
studies the andings have awgested that tte mode of 
feedir g dur_ng the first few months of life affects the 
risk of allergic disease in subsequent yeers.” It has 
not been clear as to whetLer the association—f it is 
causa-—arises from a prctective effect of breast 
feedirg or from an adverse effect of cowe milk and 
pethads other foodstuffs. In some studizs allergic 
diseas= occurred less often in children whe had been 
given a soya preparation zhan in those pven cows’ 
milk. At the tme the present study was set up only 
three -andomised controlled trials investi zating this 
subject had been published; ane was very small,’ 
one was invahdated by rcon-compliance,’ and the 
third vas apparently opea to tias ın that clinical 
assessment of the children was not ‘Hlind’.? A 
randomised ccntrolled triel was therefore set up in 
infante at hh risk of allergic disease to determine 
whether withholding cows’ milk reduced treir risk of 
allergiz disease. The hypo-hesis that breast feeding 
confer; positive protection could not be tested by 
means of a controlled tral s it did 20t seem 
reasonable to allocate mothers to breast end bottle 
feeding randomly. The study did, howeve:, provide 
observationel data on the relatson between allergic 
disease and breast feeding, other foods, ard certain 
environmental factors. This paper presents the 
findings during these infants’ frst year of life. 


Subjeccs and methods 
Pregnant women were recruited at two antenatal 


clinics in South Wales At the booking clinic all 
women were asked whether they, their husbands, or 
any of their children had ever suffered from eczema, 
hay fever, or asthma. Those who answered affirm- 
atively were told about the study and asked if they 
were willing to participate. The women who agreed 
to tak= part were randomly allocated to an inter- 
vention or a control group by means of sealed 
envelcpes containing cards that were coded accord- 
ing to a computer generated randomisation pro- 
cedure. Those in the intervention group were asked 
not to give their babies cows’ milk, or any food 
made from it, for at least four months. A soya 
preparation was supplied for those mothers not 
wishinz to breast feed and for those breast feeding 
who vashed to supplement their feeds Mothers in 
the intervention group were advised to restrict their 
daily milk intake to a half pint (284 ml} during the 
pregnancy and while they were breast feeding. 

A lis: of foods containing cows’ milk (and there- 
fore to be avoided for the baby) was given to 
mothers in the intervention group Both groups of 
babies were followed up at home at regular intervals 
by a Zietician, who supphed soya milk to the 
intervention group as required for six months All 
the mcthers were given diaries in which they were 
asked z record the type of milk they gave their 
babies and also the first time any new food was 
given. 

The zabıes were examined at the ages of 3, 6, and 
12 morzhs by a physician (FGM) who was unaware 
of ther allocation in the trial. The skin was 
examured for the presence of a rash; a diagnosis of 
eczema was made always by the same physician. The 
presence of any nasal discharge was noted, and the 
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mothers asked whether the babies had had any 
thrush, napkin rash, diarrhoea, or wheezing (defined 
as a whistling noise coming from the chest) since the 
previous examination. Skin tests (using Bencard 
extracts) were performed at 6 and 12 months against 
certain common allergens; the foods tested were 
milk, cod, whole egg, wheat flour, and soya Blood 
was taken at birth and at 3 and 12 months for 
immunological assay, the results of which will be 
published separately. 

The significance of differences ın symptomatology 
between the study groups was assessed by means of 
a 2x2 y test statistic, using Yates’s correction, the 
sample sizes being adequate ın all cases for the 
application of this test. 


Results 


The numbers of babies available for the trial and 
those actually admitted to it are shown in table 1 
The nine babies omitted because of non-cooperation 
were never effectively admitted to the trial as their 
mothers changed their minds about participating at 
or soon after their birth; six of these mothers had 
been allocated to the intervention group and three 
to the control group. Ten babies were omitted 
because 1t was uncertain, owing to clerical error, 
whether they were allocated to the intervention or 
the control group. These infants were followed up in 
the same way as the rest, and the data used for 
observational purposes only. A further eight were 
excluded because they were born, or were about to 
move, outside the study area. The 487 infants 
admitted to the trial were all seen by the assessing 
physician on at least one occasion, except for one 
baby who died before the age of 3 months. Most 
infants were seen at 3, 6, and 12 months, but a few 
failed to attend for one or two assessments. The 
information about various symptoms was collected 
both from the mother’s history and from the 
doctor’s examination; occasionally one or other of 
these sources was incomplete, producing slight 
variations ın the total numbers available for inform- 
ation about different symptoms. Feeding diaries 
were completed for the babies, dietary information 
being supplemented by notes made by the dietician 
as to the type of milk that had been given when the 
babies were 3 months old. Information on the 
second three months was slightly less complete than 
for the first three months in that some mothers 
ceased to maintain these dianes. The numbers of 
infants for whom the various items of information 
were available are shown in tables 2-5. 

Table 2 compares the intervention and the control 
groups in various respects. The two groups were 
broadly comparable with regard to the mothers’ age 
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and parity, the families’ social class and smoking 
habits, and the babies’ sex and birth weight. The 
mothers in the intervention group were less likely to 
breast feed their babies than were those in the 
control group, possibly because they were offered a 
free supply of soya milk. 

Table 3 shows the time at which cows’ milk 
protein was first given to the babies in the two 
groups. The time of introduction refers to cows’ 
milk ın any form, whether as a powder or liquid 
preparation for bottle feeding or as an ingredient of 
some other food. Nearly all the control group 
received cows’ milk protein within the first few 
weeks of life, whereas it was given to only about a 
tenth of the intervention group in the first month 
and to about a quarter in the first three months. 

It was recognised that the withholding of foods 
containing cows’ milk would tend to prevent other 
foodstuffs from being given to babies where those 
foodstuffs are combined with milk protein in pre- 
pared foods. Table 3 therefore shows the timing of 
introduction of egg and wheat or rye protein in the 
two groups. Seven babies are omitted from this part 
of the table as their mothers did not complete any 


Table 1 Infants admitted and excluded 


No of women recruited 527 
No of twin births 6 
No of total possible infants 533 


Exclusions (% of possible subjects) 


Abortion, stillbirth 14 (3) 
Birth weight <2000 g 5 (1) 
Non-cooperation 9 (2) 
Uncertainty regarding 
randomusation 10 (2) 
Outside area 8 (2) 
Total No excluded (%) 46 (9) . 
No (%) of infants admutted to trial 487 (91) 


Table 2 Certain characteristics of intervention and control 
groups 


intervention Control 

group group 

(n=238) (n=249) 
Mean maternal age (years) 

(last birthday) 252 24-7 
No (%) with smoker m house 118 (51) 129 (54) 
No (%) from non-manual social class 66 (28) 53 (22) 
No (%) from manual social class 131 (56) 139 (57) 
No (%) of students/unemployed 37 (16) 51 (21) 
No (%) of firstborn 91 (38) 104 (42) 
No (%) of boys 119 (50) 137 (55) 
Mean birth weight (g) 3320 3350 
No (%) ever breast fed 78 (33) 107 (43) 
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Table 3 Tere of irtroductiar: of cows’ milk, egg, wheat and rye proteins 





Food Group No afans 
Week 
1-4 
Cows’ milk Intervention 238 11 
Control 249 91 
Egg Intervention 236 0 
Control 244 0 
Wareatrye Interventicn 236 1 
Control 244 8 


dista-y diery; incormatiom about cows” milk and 
breast feed.ng was avai ble from the dhietician’s 
notes in tise cases. Tasre 18 some uncertainty 
akow the numbers who had no: received “he food by 
6 months; where a food hed not been shown ın the 
diary by this time ıt was as.med that it hed not been 
given, although in some cases zhe mcthe: may have 
simply forgztren to record it. There is, hawever, no 
reason to suppose that tie two groups behaved 
differently n this regari Both egg nd wheat 
prote n ten=ed to be given later in the irtervention 
than in th= control groas, the difference being 
particularly great in the case of egg. 

Tatie 4 stcws the incidence cf c2rtain conditions 
during the frst year of life in the two randomised 
groups. The total numbers vary slighcly 2ecause of 
incomplete information msome cases. The incidence 
of eczema was higher in tre int2zveation group than 
in he controds, but the difference wes not Significant, 
nor were te differences for wheeze or nasal 
discherge. There was, wever, < siznificantly 
higher incicence of oral thrush in the inzervention 
group No differences tetween the two groups 
emerged in regard to severity 02 eczema. nor as to 
whether it had been treated ty a doctor. 

With regeré specifically to the first three months, 
napkin rash occurred in 122 out of 235 (5€%) of the 


Teble+ Inc:dence of certain sondiions during "irst year 








accoréng to adecaticn in trial 
Conditen Inervention Conti Significance 
gro iE group Tevel 
Tatil No (%) Total No (%, 
Nc affected Fo affected 
Ecœzma 223 94 (41) B3 80 (34) NS 
Wheeze 232 84 (36) 72 80 (33) NS 
Nasal 
drschrrge 223 96 (42) B2 IM (45) NS 
The ssh 232 118 (51) #2 97 (4) 53<005 
Dia-theza 232 167 (72) 242, «161 (67) NS 





Cumulative percentage of infants having received food 


Week Week Week Week 
5-13 14-19 20-26 26+ 
26 44 61 100 
26 98 99 100 

9 33 61 100 
26 65 84 100 
56 85 95 100 
64 90 97 100 


intervention group, and in 113 out of 246 (46%) of 
the controls (p<0-05). During this period, diarrhoea 
was reported in 83 (35%) of the intervention group 
and in 60 (24%) of the controls (p<0-05), although 
taken over the full year the difference was not 
signifizant. Within the first three months, diarrhoea 
and naphin rash were significantly associated with 
each cther (p<0-05), and so were napkin rash and 
thrush (p<0-001), although the association between 
diarrhcea and thrush just failed to reach significance 
at the 53% level. 

Tab e 5 shows the incidence of certain conditions 
during the first year of life according to whether the 
infants were breast fed and for how long, irres- 
pective of their randomised allocation in the trial. 
The numbers of infants in this table are greater than 
those m table 4 owing to the inclusion of some who 
were excluded from the trial because their random- 
ised alocation was uncertain. Wheeze occurred 
about -wice as frequently in those never breast fed 
(125/293) as in those ever breast fed (41/189), the 
difference being highly significant (p<0-001). The 
breast fed infants had less diarrhoea (111/189) than 
the non-breast fed infants (224/293) (p<0-001); 
nasal discharge was also less frequent in those breast 
fed than in those never breast fed (72/186 and 
132/282. respectively), but the difference was not 
significant. Duration of breast feeding was examined 
in relaticn to these symptoms by means of the 
Wilcoxon rank sum test in the breast fed infants; 
duraticn was significantly and negatively related to 
tisk of diarrhoea (p<0-05) but not to risk of wheeze 
or nasal discharge. The incidence of eczema was 
simular in those ever and never breast fed (35% and 
40%, respectively), so the effect of duration on 
eczemz was not examined. Although 8% of the 
babies were breast fed for six months, exclusive 
breast feeding was rare, only eight babies (2%) 
receiving no other food in their first eight weeks of 
life. The effects of exclusive breast feeding were 
therefore not examined. 

In view of the greater tendency of the control 
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Table 5 Duranon of breast feeding and incidence of wheeze, nasal discharge and diarrhoea ın first year of life 


rye CN aa 











Symptom Duraton of breast feeding (weeks) Any breast All infants 
feeding 
0 <I 5-25 26+ 

Wheeze 

Total No 85 64 40 189 

No (%) affected 125 (43) 20 (24) 10 (16) 11 (28) 41 (22) 166 (34) 
Nasal discharge 

Total No 282 85 63 38 186 468 

No (%) affected 132 (47) 38 (45) 21 (33) 13 (34) 72 (39) 204 (44) 
Diarrhoea 

Total No 293 85 64 40 189 482 

No (%) affected 224 (76) 54 (64) 42 (66) 15 (38) 111 (59) 335 (7C) 
group to breast feed in comparison with the inter- Discussion 


vention group, the incidence of eczema, wheeze, 
nasal discharge, and diarrhoea in the two randomised 
groups was compared after adjusting for breast 
feeding. No differences approaching significance 
were found for any of these conditions. When social 
class and the presence of smokers in the house were 
taken into account, breast feeding was still negatively 
associated with wheezing and diarrhoea. Details of 
these and of other related factors will be published 
separately. 

The feeding diaries were examined to see whether 
various foods had been introduced at an earlier age 
for infants who developed. eczema compared with 
those who did not. No difference was found in the 
ages at which milk, wheat and rye, egg, beef, other 
meat, or fruit had been introduced. For the whole 
cohort of infants, the median week at which each 
foodstuff was introduced was as follows: cows’ milk 
protein, week 2; wheat or rye, week 12, egg protein, 
week 20; beef, week 16; other meat, week 16; fruit 
(usually as juice), week 7; most had not received fish 
by 26 weeks. Infants who wheezed tended to have 
received wheat or rye protein significantly earlier, 
and beef significantly later, than infants without a 
history of wheezing (p<0-05 using the Wilcoxon 
rank sum test in each case). 

The results of the skin tests at one year were 
examined according to whether the infants did or 
did not acquire eczema at some time during their 
first year of life. The only food antigen which was 
associated with eczema was egg, for which a positive 
skin test (weal of 3 mm diameter or more) was 
obtained in 26 out of 177 babies with a history of 
eczema (15%), compared with seven out of 288 
without eczema (2%) (p<0-001). No other foodstuff 
produced a positive reaction in more than three 
infants in either the eczematous or the non-eczema- 
tous group. 


The possibility that infant feeding affects the risx of 
subsequent allergy can be expressed as three alter- 
native hypotheses. Firstly, cows’ milk (and perhaps 
certain other foods) in early life may be specifically 
allergenic; secondly, any food other than breast milk 
may promote allergic disease; and thirdly, breast 
milk may be specifically protective. The present 
study tests the first hypothesis by means of a 
randomised controlled trial, and provides observa- 
tional evidence on the third hypothesis; it cannot 
address the secoñd hypothesis because of the rarity 
of exclusive breast feeding ın this population. 
A recent attempt was made to test the second 
hypothesis ın a controlled tral, but without success 
in that exclusive breast feeding occurred to the same 
extent in the mtervention and control groups.’ 
There was, however, less eczema mm breast fed 
infants, supporting the third hypothesis. An earlier 
controlled trial tested the first hypothesis’: cows’ 
milk was replaced by soya milk, and egg, wheat, and 
beef were excluded until the children were 7 months 
old. Ten years later the intervention group had 
significantly less asthma and allergic rhinitis than the 
controls, although the lack of blind assessment 
leaves open the possibility of bias. 

Numerous observational and non-random part 
intervention studies have been published on the 
subject. In four recent studies breast feeding, or the 
avoidance of cows’ milk and early solids, was 
associated with a lower ancidence of allergy, espec- 
tally in high risk infants.*!! Others have shown little 
or no relation, however,’? ‘? while one paper 
reported a positive association between breast 
feeding and eczema.! Earlier studies showed a 
similar lack of agreement.’ It is difficult to assess the 
strength of this evidence as ıt was seldom clear 
whether detailed information was collected con- 
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tinucisly m a manner which would hav2 shown an 
occasional milk supplemeat. Still fewer sudies seem 
to heve incorporated blinc ass2ssment in-o the study 
design, so that some bias may (however uninten- 
tionély) have intruded. The present study was 
designed to avoid these ~eaknesses as far as was 
practcable. The feeding diazies proviced dietary 
information from day t> cay, and compliance 
appe=red to be reasonably goad. Admittedly some 
babies in the mterventior group were given cows’ 
milk protein, a quarter of trem having received rt on 
at lezst one occasion by the age of 13 weeks. But the 
ditfer2nce between the tw> groups in =his regard 
(95% receiving cows’ milz in the cortrol group 
compared with 26% in the intervention 2roup) was 
such chat an important protective effect of cows’ 
milk avoidanze seems verz unlikely, particularly in 
view of the fact that eczeme and wheezirg occurred 
more frequently in the icferrention group. Some 
moth=rs may of course eve forgotten to record 
certan foods. but most of tiem seemed <o take the 
study seriously Although tie mothers ır the inter- 
vention group were advise] <o restrict their own 
milk atake, the study was 107 designed to test the 
effect of maternal antigen avoidance, wh ch may be 
impozant in the preventicn'” and treacment’ of 
infan le eczema. 

The diagnosis of eczeme is :nevitably subjective, 
and it is possible that anota2r physician might have 
dizgnased some of the rashes <ifferentl:. But the 
infant: were all seen by the same phvsic-an, whose 
criter a of diagnosis were atlzast consistert. Further- 
more. it is remarkable that tie ane year i-cidence of 
eczerra (38%) was prec:sely the sam= as that 
repor=d in the recent stud” of very sim lar design 
condczted :n Bristol.” The zhoical assessment was 
indee= blind and the physidan remained tnaware of 
the imants’ allocation wittia the tnal ard of their 
actual feed-ng history, so taat diagnosti= bias was 
excluded. 

It was no: possible to corcuct the trial n a double 
blind nanner, nor to control everything that the 
mothe-s gave their babies. Imevitatly they knew 
which zroup they were in, and their behaviour may 
have zeen influenced in unfcreseen ways by the 
offer and delivery of free formula. One such effect 
was tke lower incidence of breast feedng in the 
interventior group. When tas tendency was allowed 
for there was still no diffesence between the two 
randomisation groups in resvect of eczema, wheez- 
ing, o7 nasal discharge. But th2 possibility must be 
recognised that other unsuspected biases-may have 
opera”2d. 

The findings so far give ro support to the belief 
that withhciding cows’ milk reduces tke risk of 
allergi disease. It is of course possible hat cows’ 


milk and soya milk are equally allergenic. Soya 
allergy is known to occur,” !8 and it may be that if 
some other milk substitute had been used the 
incidence of allergy would have been reduced. In 
view of the evidence from some of the earher 
studies, it seemed reasonable to assume that soya 
milk was likely to be less allergenic than cows’ milk. 
But perhaps the allergenicity of cows’ milk formulae 
has been sufficiently reduced ın the last 30 years for 
all advantage of soya to disappear. These results 
relate only to the first year of life; the infants are 
being followed up to see whether an effect appears 
in the future, as might be expected from the trial of 
Johnstone and Dutton.” The soya milk did appear to 
Cause more diarrhoea, napkin rash, and thrush, and 
while these conditions were not usually serious they 
have to be considered as disadvantages to be 
weighed against any potential (and uncertarn) 
reduction in allergic disease. The assoctations 
between these three symptoms suggest that the 
effects of soya milk upon them may be interrelated, 
apart from the fact that diarrhoea aggravates napkin 
rash, the mechanisms of these effects can only be 
conjectured. 

A randomised controlled tnal provides more 
reliable evidence on aetiology than does an obser- 
vational study. Some caution is therefore called for 
in interpreting the observed assocations in this 
study that were not part of the randomisation 
design. Mothers who choose to breast feed,or delay 
the introduction of various foods to their infants’ 
diets may differ from other mothers in various ways 
relevant to the risk of allergic disease. With this 
proviso the infants can be regarded as constituting a 
cohort in which the determinants of allergy can be 
studied prospectively. 

Breast feeding was clearly associated with a 
halving of the incidence of wheeze, and a significant 
reduction in diarrhoea The possible immunological 
basis of these effects will be discussed in a further 
communication, but obviously the mechanism may 
not just involve allergic disease. There is some 
evidence that breast feeding reduces the risk of 
respiratory syncytial virus infection.’? The duration 
of breast feeding did not seem so important in 
relation to wheezing as whether or not the infants 
had been breast fed at ali. Relatively few babies 
were breast fed for six months, and even fewer were 
exclusively breast fed for as long as eight weeks, 
other foodstuffs (particularly fruit juice) being 
introduced early in most cases. It therefore seems 
likely that even small quantities of breast milk have 
a positively protective effect irrespective of other 
foods being given. If the skin tests are taken to 
represent allergy to foods, egg may well be involved 
in infantile eczema, as other workers have sug- 


gested,” although the age at which it was intro- 
duced seemed to be ummmportant. The observation 
that wheezy children tended to have received wheat 
or rye protein earlier than others may be relevant; 
wheat protein has been suspected as potentially 
allergenic, and it is antigenically very simular to grass 
polien, a major culprit in allergic disease. The fact 
that beef was introduced later on average to the diet 
of wheezy infants was presumably fortuitous, as it 1s 
difficult to see how beef could be protective. 

It seems reasonable to conclude that breast 
feeding appears to be highly advantageous, and that 
no evidence has so far emerged to suggest that soya 
milk is better than cows’ milk in regard to the risk of 
allergic disease. We shall continue to follow up these 
babies to see whether there is any evidence of long 
term benefit of early avoidance of cows’ milk. 
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Maguire for ther support and encouragement, to the staff of 
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for financial support and supplies of Wysoy mulk, and to the Welsh 
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Neonatal patient trizgered ventilation 


A GREEENOUGH AND J POOL 


Deparsrent of Child HealF, King’s Codege Hospital, London 


SUMM=FY Patient tuggerec ventilaton was assessed in 14 neonates (gestational age 24-40 
weeks). Inspiratory changes in airflow, monitored by a sneumotachograph, were used to trigger 
the ventilator and this wes not assoceited with complications. Patient triggered ventilation was 
maintamed for up tc eight hours (mzan duration five hours). In 13 of 14 infants oxygenation 
imprcved and this was associated in most with an increase in rate of delivered positive pressure 
inflat-Das and inflating vo umes. A greater improvement in oxygenation was shown when trigger 
mede was used durinz th= recovery pkase of respiratory distress syndrome. Only one infant, who 
made very little respiratory effort, failed to umprove. We conclude that patient triggered 


ventition may be used 


In z previous study we showed that patient triggered 
ventile-ion was feasible ever in very preterm infants. ! 

We us2d oesophageal pressure changes to detect 
respire-cry efforts and thes2 prassure changes were 
thea wed to trigger the ven-alator. In all infants this 
form <f ventilation was assocrated with improve- 
ments n both inflating volcme and oxygenation, as 
evider=ed by transcutar.eous monitoring. There was 
minimal interference from pezistalsis. The major 
disadvartage, however, veh using oesophageal 
pressure changes or abdominal movemerts (as has 
been dne previously”) to detect respiratery efforts 
is the imability to diffsrectate correctly between 
obstructed and non-obstructed breaths.” During an 
otstructed breath, which accurs as a result of a 
blocked endotracheal tabe. respiratory ecforts may 
continme and would be sensed either by changes ın 
oesop~ageal pressure or abdominal movements 
despite the absence cf ailos. Thus obstructed 
respir=tory efforts can only be reliably detected as 
the atzence of gas flow at the airway. Thessafest and 
most =3able trigger sıte, trerefore, is lixely to be 
flow changes at the airwey. The present study 
investated the practicality of using airflcw changes 
as the netiert trigger to a suretle modified ventilator 


Patier-s and methods 


Fourt=en infants were scadizd on 2C separate 
occasions, all were less then a week old and had a 
mean gestational age of 2 weeks (range 24-40 
week:). The infants had a ~ariety of diagnoses: 11 
had respiratory distress syncrome, one birt 1 asphyxia, 


as an effective form of necnatal ventilation. 


and two respiratory distress associated with severe 
premacurity—that is <26 weeks’ gestation. These 
infants represented 14 consecutive babies ventilated 
on the neonatal intensive care unit. Infants were 
studied during the first neonatal week according to 
the availability of the trigger ventilator, thus they 
were et varying stages in their respiratory illness. 
Three bf the 14 babies, alt suffering from respiratory 
distress syndrome, were studied on three separate 
occasions during their respiratory illness. 

Ventilatory support was by an SLE Newborn 250 
ventilztor. Ventilator settings were determined 
before. the study by the clinical team caring for the 
infant: rates varied from 10~-60/minute, peak inspir- 
atory pressures 15-26 cm H,O, inspiratory times 
were restricted to 0-5 seconds.* No infant was 
paralysed or sedated, but those on ventilator rates 
less than 30/minute were receiving treatment with a 
methyixenthine. 

Infents were entered into the study once stable on 
conveitional ventilation for at least 2 hours. ‘They 
were zhen switched to continuous positive airways 
presstre (CPAP) trigger mode. Patient triggered 
ventilation was delivered by a modified SLE 250 
Newborn ventilator. The ventilator has a manual 
breatk control which in CPAP mode allows delivery 
of a single positive pressure inflation, of magnitude 
and curation conforming to that predetermined 
during intermittent positive pressure ventilation 
mode An interface has been developed such that 
only if a critical change in mspiratory airflow 
(>0-4 l/minute) is exceeded will the manual breath 
contro] be triggered (systems delay up to 40 milli- 
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seconds can be experienced). The ventilator has also 
been modified so that after roughly eight seconds, if 
the sensor has failed to detect respiratory efforts of 
sufficient magnitude to trigger the ventilator, then a 
manual breath is delivered. 

Airflow changes were monitored using a pneumo- 
tachograph (Mercury F10L) placed between the 
endotracheal tube and ventilator circuit. This device 
recorded flow, inspiratory flow changes triggered 
the ventilator. The pneumotachograph was attached 
to a Validyne pressure transducer (range+2 cm 
H20), the signal of which was electronically mte- 
grated by a Gould Integrator (model no 13-4615—70) 
The pneumotachograph was calibrated at the begin- 
ning and end of each study period, on no occasion 
did the characteristics of the pneumotachograph 
change. Oesophageal pressure changes were 
monitored using an oesophageal balloon and catheter 
system” attached to the Validyne pressure transducer 
(range+50 cm H,O). Ventilator pressure changes 
were monitored from the infant’s side of the 
pneumotachograph (Validyne pressure transducer 
range+50 cm H,O) 

Flow, volume, oesophageal and ventilator pressure 
changes were recorded simultaneously on a Poly- 
graph (Gould model no 2800S). Recordings were 
made 20 minutes before starting trigger mode and 
during the initial 20 minutes on trigger mode. 
Arterial blood gases were checked from an indwelling 
arterial catheter 20 minutes before changing to 
trigger mode—that ıs, immediately before the con- 
nection of the pneumotachograph in the circuit— 
then 20 and 60 minutes later and subsequently as 
clinically indicated (at least every four hours) 
throughout the period of trigger ventilation. An 
arterial blood gas was again checked 20 minutes 
after discontinuing trigger mode Throughout the 
period of ventilation the infants were continuously 
monitored either using a Searle intra-arterial elec- 
trode or a transcutaneous oxygen monitor (Draeger). 
Ifthe transcutaneous monitoring showed oxygenation 
to be decreasing (>1-33 kPa) an arterial blood gas 
was immediately checked, and 1f this confirmed the 
change, the infant was immediately returned to 
conventional ventilation Otherwise trigger ven- 
tiation was maintained while one of the researchers 
(AG) was within the neonatal intensive care unit: 
the recording equipment rather than the ventilator 
required supervision. 

The magnitude and rate of the infant’s sponta- 
neous respiratory efforts were assessed from the 
oesophageal pressure recording. By comparison of 
the oesophageal and ventilator pressure record it 
was possible to determine the infant’s interaction to 
positive pressure inflation.°’ Ventilator rate and 
inflating volume were calculated from the whole of 
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the 20 minute recording before starting trigger mode 
and the initial 20 minutes on trigger mode and then 
expressed as the mean for each 20 minute period. To 
assess the effectiveness of trigger mode ventilation, 
ventilator rate, inflating volume, and arterial blood 
gases during the different modes of ventilation were 
compared. 

Statistical analysis to assess if differences m the 
results using the two modes of ventilation were 
significant was performed by a paired Student’s 
t test. 

Ethical permission for the study was granted by 
the hospital ethics committee. 


Results 


In most of the mfants the delivered number of 
positive pressure inflations increased dunng the 
period of trigger ventilation (p<0-05, see table) 
compared with conventional ventilation. The rate 
only decreased in one infant in whom trigger 
ventilation had to be discontinued after 20 minutes 
due to a deterioration'in oxygenation (from 8-65 kPa 
to 5-47 kPa). The infant (24 weeks gestational age) 
had previously suffered bilateral grade IV intra- 
ventricular haemorrhages and had made very little 
spontaneous respiratory effort. Delivery of positive 
pressure inflation decreased from 20 to 8-12 breaths/ 
minute during trigger mode (8 breaths/minute was 
the maximum rate delivered by the ventilator in 
apnoea mode). 

Delivered volume remained constant or creased 
during trigger mode (p<0-02, see table). Respiratory 
efforts during tngger mode were synchronous. 
Improved volume exchange on trigger mode was 
seen among the infants who were actively expiring 
during conventional ventilation. 

In 13 infants, during the first hour of trigger 
ventilation, oxygenation improved falling only in the 
infant who was apnoeic. Comparison of the results 


Table Comparison of the two modes of ventlauon. 
Results are mean (range) 


Conventional Trigger mode 

ventilation after one hour 
Volume (ml) 60 68 

(2 5-20) (4-20) 
Ventilator rate 46 55 

(breathy minute) (5-70) (12-74) 

pH 728 729 

(7-2-7-4) (7-2-7 45) 
PaO, (kPa) 06 10 3 

(6 67-12:7) (8-93-13-91 
PaCO, (kPa) 5 47 5-73 

(4 27-6 67) (3 33-6 40): 


396 Creencugh and Poo. 


after cae hour on tngger made with hose on 
converrional ventilaticn siowed a segnificant 
improvement in PaO, (p<C'=P, see table). During a 
similar >enod there was nc siznff-cant charge in pH 
or FCG). In one (25 weeks gestational age” of the 13 
infants -n whom oxygenaticn had impravec and was 
maintamed, a respiratory acidosis devdoped at 
two homrs, and this was as.ociated with a “eduction 
in the number of trigger21 breaths suggesting a 
decrease ın respiratory efforts. Among the other 12 
infants the period of trigger ventilation «continued 
for >et~een zhree and eight hoars (mean five hours). 
None bof these infants developed a respiratory 
acidosm and oxygenation wes maintainec. Tngger 
ventilzion was discontinuec ~or other inteasive care 
procecares to take placz, 12 to the incoavenience 
imposed by the size of the -ecording equioment. 

Three infants were stoed on three separate 
occasicns during their respmraitory illness within the 
first week of life. On al taree occasioas trigger 
mode ~entikation was assaciated with an improve- 
ment in oxygenation, but tus was greater during the 
recove-y phase of respirator, ci3tresss syadrome— 
that is. when the infants Fec been on cor ventional 
ventilezion at ventilator rates lass than 3) breaths/ 
minute. In total, excluding <ke infant =n trigger 
mode Sor only 20 minutes, cr eight occasicns infants 
were sudied who had pre-cus-y receivec rates less 
than X breaths/minute. amd on 11 occasicns infants 
were studied who had beer 92 rates in excess of 55 
breatls/minute. Companscr o? the chanze in oxy- 
genation afer one hour on trigger mod- between 
these wo groups showed that the infants seceiving a 
slowe> rate of conventional ventilation tad a sig- 
mfcartly greater change r oxygenation (mean 
2-67 kPa, range 2-13-3-07 «Fa) than those previously 
veatileted 12 excess of 55 Lrzaths/minute (0-93 kPa, 
range: D-67~1-47 kPa), p<: J2. 


Discussion 


One >f the aims of our xrvestizgation wes to study 
th:s form of ventilaticn m a zonsecutive series of 
infan to assess its usefu ress as a general mode of 
ventifation. Although nes of cur petierts suffered 
from -espiratory distress 3y1drome cthe= diagnoses 
were included and we found patient tnggered 
ventilation to be useful ia most (13 of 1-)} that ıs, 
oxygenation improved. 

Thz results confirmed cur previous findings that 
even very preterm infarts shcw sponteneous res- 
piratcry activity during art Ecial ventilation and thus 
are capable of triggering ta2-ventilator.® Cur findings 
do, Eowever, suggest that pahent triggered ven- 
tilaticn may have only Lm.ted success in very 
prete-m infants previou:ly receiving ‘fll’ conven- 


tional ventilation, as evidenced by the results of the 
two mest immature infants (24 and 25 weeks 
gestational age) included in our study In one, 
suffering from bilateral grade IV intraventricular 
haemorrhages, oxygenation fell due to a lack of 
respiratory efforts and tke second, after two hours, 
developed a respiratory acidosis. 

The SLE ventilator in trigger mode incorporates 
an apnoea alarm, this ensures delivery of inflating 
pressures after roughly eight seconds. If an infant is 
apnoeic or with mimmal respiratory efforts positive 
pressure inflation will only be delivered at a rate of 
7-8 brezths/minute. This was insufficient to maintain 
oxygenation in the apnoeic infant included ın our 
study. A more effective method of compensating for 
apnoeic periods would be for a minimum number 
of ventilator breaths/minute to be predetermined 
and if these were not triggered, they would be 
delivered automatically. 

In all infants triggered ventilator breaths were 
only delivered at the beginning of imspuration 
ensuring synchronous respiration with ventilation, 
which is advantageous.’ Detection of respiratory 
efforts by airflow changes also ensured that all 
apnoeas and episodes of blocked endotracheal tubes 
were correctly detected There are, however, two 
theoretical problems that could be encountered 
when using a pneumotachograph sited ın the airway 
as trigger site. Firstly, the pneumotachograph used 
is unheated and during prolonged use could be 
affected by condensation, but it is used inside the 
heated incubator. The characteristics of the 
pneumotachograph were studied at the beginning 
and end of any study periods, and they remained 
unaltered. This lack of change in the resistance of 
the pneumotachograph suggested condensation had 
not been a problem. Secondly, the pneumotacho- 
graph, by increasing dead space, may lead to 
increased respiratory efforts and respiratory acidosis 
In this study, however, although infants were 
ventilated up to a maximum of eight hours, only one 
infant developed a respiratory acidosis. It should be 
noted, however, that although oxygenation improved 
after insertion of the sneumotachograph, carbon 
dioxide concentrations did not decrease during the 
first period of trigger ventilation despite the increase 
in minute volume. Subsequent arterial blood gases, 
despite maintenance of the pneumotachograph in 
the circuit, however, did not show increasing carbon 
dioxide concentrations; this suggested that the 
infant had accommodated to the increase in dead 
space, and in the absence of a respiratory acidosis, 
without important complications. Unfortunately, no 
infant was studied for longer than eight hours, as the 
recording equipment to which the pneumotacho- 
graph was attached could not be left unsupervised 


It is obviously now important to test the long term 
effectiveness and possible side effects of this form of 
patient triggered ventilation using a pneumotacho- 
graph in the airway. As a consequence the patient 
triggered system has now been modified to consist 
only of a pneumotachograph and transducer directly 
attached to the ventilator and the effect of long term 
patient triggered ventilation 1s now being studied. 

Infants were included in this study at varying 
stages of their illness, both during the acute and 
recovery phase. As the length of ventilation was 
restricted in each individual baby, however, it is not 
possible to comment on the suitability of this form of 
ventilation throughout the respiratory illness. Our 
results do suggest that it 1s more effective during the 
recovery phase. The greater improvement in oxy- 
genation at this time is possibly due to the increased 
number of delivered positive pressure inflations, as 
had been seen previously ' This increase may reflect 
an increase in respiratory efforts due to the use of 
methylxanthines during the recovery phase, which 
facilitated triggering.’ This means that using the 
present system weaning during trigger mode can 
only be achieved by reducing pressure rather than 
rate of delivery of positive pressure inflations. 

Although all infants with respiratory efforts were 
converted to synchronous respiration and none 
developed an air leak during trigger mode, as no 
long term studies were performed we cannot 
comment whether this form of ventilation would 
reduce the need for paralysis or alter the incidence 
of pneumothoraces. 

We conclude that patient tnggered ventilation is 
safe and effective in the short term among infants 
who show respiratory efforts, and it may be advan- 
tageous as it is associated with improvements in 
oxygenation. The practicality and effectiveness of 
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patient triggered ventilation using airflow changes 
throughout the course of a variety of neonatal 
respiratory illnesses 1s now being investigated 


Sister J Pool 1s supported by Children Nationwide Medical 
Research Fund The equipment for this study was genzrously 
provided by Specialised Laboratory Equipment (SLE) Ltd and 
Children Nationwide Medical Research Fund We thank Mrs Angela 
McPherson for secretanal help 
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Urinary creatinine excretion in the newborn 


J AL-DAHHAN, L STIM*¥-LER, C CEANTLER, AND G B HAYCOCK 
Eveitne Children’s Hospital ‘Guy’s Hostal), London 


SUMMARY We measurec the excretDbn rate of endogenous creatinine in 84 24-hour urine 
collections obtained from 60 term and preterm newborn infants between the 3rd and the 68th 
postnztal day, at postcom<-eptional ages 28-42 weeks. The rate was positively correlated with 
weigh:, height, and postcorceptional age but not with postnatal age; the strongest correlation was 
that with wight. When the rate was fectored by weight it was constant across the range of values 
studied, with a median anc logar.thmic mean value of 90 umol/kg/day (10 mg/kg/day) and a range 
(2 lag SD) of 45-180 umo/kg'day (5-29 mg/kg/day). 


In 1913, Myers and Fine stowed that the urinary 
excretion rate of creatinine wes directly prcportional 
to total body creatine content.’ Shortly afterward 
Bürger reasoned that, a3 virtually all the ceatine in 
the body is located in muscE, and as the creatine 
concertretion in muscle is constant, th: urmary 
excretion rate of creatimine must be propcrtional to 
muscle mass.” Measurement of the urinary excretion 
rate ofcreatmune has been used 2xteasivel¥ in recent 
years in the assessment df n_critional state,’ * and it 
has beer. used as a vard ick against which to 
measure the normal excr:tion cates of other 
metabolites: the ratio cf tbe urinary concentration 
of an} substance x to that of creatinine (U,:U,,) 
provides a measure of the excretion rate cf x which 
avoids the need for a timed urine collection, 
provided that the excreticr race of creatinine is 
knewr. Normal ranges for taz ur-nazy excsetion rate 
of creatinine are available for infants and children 
after tae neonatal periad, æ well as for adults, but 
there is ony one publishec study cf tke rate in 
premature tabies in the firs: few days of lfe.° In the 
presert report we present the results of measure- 


Tabie 1 CFaracteristics of infants studied 


No of 
observaaons* 
Postaa-al age (days) 84 
Postzoaceptional age (days)7 84 
Weighr (g) 84 
Lengtk (cm) 83 


ments of the urinary excretion rate of creatinine in a 
large group of well preterm and term infants. 


Patients and methods 


Altogether 84 24-hour urine collections were 
obtained from 60 infants, birth weight 800-4200 g, 
gestational] age 27-40 weeks, and postnatal ages 
ranging from 3-68 days (table 1). Gestational age 
was estimated by a combination of menstrual 
history, ultrasound evaluation, and the clinical 
criteria of Dubowitz et al.’ All the infants were in 
good condition at the time of study; none required 
mechanical ventilation or other major procedures 
and there was no evidence of any abnormality of 
renal function. Urine was collected by the method of 
Tarlow.® Adhesive plastic bags were carefully ap- 
plied to the skin after painting with compound 
tincture cf benzoin, which both protects the skin and 
improves adhesion. Care was taken to efface skin 
creases. A plastic tube was inserted into a hole in a 
dependent corner of the bag, the joint being sealed 
with epoxy glue. The other end of the tube was 


Mean (SD) Range 
12-3 (12-0) 2-68 
238 (23) 198-290 
1750 (660) 910-4200 
42 4 (4-5) 34-56 5 





*A. reliable length measurement vas not obtainec for one study 


tPostcanc2zphonel age was calcuz_ed es the sum of gestational age and postnatal age on the day of study 
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connected to a collecting flask, the interior of which 
was kept at a slightly negative pressure relative to 
atmospheric by means of a Roberts pump. This 
ensured that the bag itself was empty almost all the 
time. Voiding was observed at the beginning and 
end of each collection period. The babies were 
inspected frequently for evidence of leakage, which 
was easily detected because of the system used; only 
complete collections were included in the study. 
Creatinine was estimated in urine by a kinetic 
(reaction rate) modification of the alkaline picrate 
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method.” The results were analysed by correlation 
and linear regression. 

The study was approved by the ethical committee 
of Guy’s Hospital and the United Medical and 
Dental Schools of Guy’s and St Thomas’s Hospitals. 


Results 
The pooled, interassay coefficient of variation of the 


laboratory method for creatinine estimation was 
2°6%. Histograms of the distribution of values for 
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Fig 1 Histograms showing the frequency distribution of urinary creatinine excretion expressed in umol/day (upper panel, 
left) and in pmol/kg/day (lower panel, left). The nght hand panels show the distribution of the natural logarithm (log,) of the 


data shown in the left hand panels 


Table 2 Correlation coefficients and regression statistics for the relation between 24 hour creatinine excretion and 
weight, length, postconceptional age, and postnatal age based on the linear regression equation y=a+bx 


Dependant variable Independent variable 
y x 

Unmary creatinine excretion (umol/day) Weight (g) 

Uninary creatuune excretion (mg/day) Weight (g) 

Urmary creatmine excretion (umoVday) Length (cm) 
Unmnary creatinine excretion (mg/day) Length (cm) 


Unnary creatine excretion (umol/day) 
Unimnary creatinine excretion (mg/day) 


Urinary creatmume excretion (molday) Postnatal age (days) 


Postconceptional age (days) 
Postconceptional age (days) 


Correlanon p Value Intercept Slope 
coefficient a b 

(r) 

072 <0 0001 2-02 0-09595 
0-72 <0 0001 0-23 0-01085 
0-67 <0 0001 ~381 12-98 
0-67 <0-0001 43-1 1 47 

0 69 <0-0001 465 2°66 

0 69 <0 0001 ~52°7 0-30 

0 001 >0-99 — —- 
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the urmary excretion rate o? creétinine beth uncor- 
rected [umol/day) and corrected for bocy weight 
(umol/=g/dav) are shown in “12 1 (before and after 
logarit-mic transformation) =requeacy di.tnbution 
analyse showed obvious deviation from no-mality in 
the ar-hm=tic plots of bo:k vanables, while the 
logarit>mic plot gave a gccd approximation to 
norma —ty; the median and Lxwarithmic mean values 
were clencical. The urmacy excretion rate of 
creatingne (umol/day) was positively ard highly 
significantl? correlated with weight (r=0-72, 
p<(-0091). length (r=0-67 ¢<0-0001), ind post- 
concef-ional age (the sum 5° g2stational and post- 
natal aze, r=0-69, p<0-0001) but not with postnatal 
age (r=0-001, p=NS) (table, figs 2-5). Imcontrast, 
the excretion rate of creat-rine factored. by body 
weight ({umol/kg/day) did no- correlate wth weight 
(r=0-1", p=NS), height (r=0-17, p=NS).. postcon- 
ceptioral ge (r=0-19, p=NS', or postratal age 
(r=—0-07, p=NS); the plo: against postconcep- 


(umol) (mc) 

S 150 . 

z 400-5 Py 

5 40 E A 
a 300- o > 

E i 

8 

O 

: 


4000 





Fig2 The regression of the urinary excrenon of treatnine 
on weigzi Tae regression and carels ton statistics are given 
in table = 


Lunol) (me) 

§ ry 

Mw 

ee 
: ae 
8 

= 

x 0-5 8 Io L2 Ge te 2B 50 52 54 56 








Length {cr} 


Fig3 The regression of the urw-cry excretion of Sreatinine 
on leng.z. Tre regression and cor-elation statistics are given 
in table. 


tional age is representative (fig 6). Over the range of 
data studied, the median (and logarithmic mean) 
value for 24-hour creatinine excretion was 90-4 
pmol/kg/day with a normal range, defined as 2 
logarithmic SD, of 45-4-179-5 wmol/kg/day (10-2 
mg/kg/day, range 5-1—20-3). 
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Posiconceptional age 
Fig4 The regression of the urinary excretion of creatinine 
on postconceptional age. The regression and correlation 
Statistics are given in table 2. 
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Fig5 Urmary excretion of creatinine plotted against 
postnatal age There was no significant relation between the 
two variables (see table 2) 
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Fig6 Unnary excretion of creatinine expressed per kg 
body weight, plotted agamst postconceptional age No 
significant relation was found (r=0-19, p=NS) 


Discussion 


Unnary creatinine is derived from muscle creatine.” 
Virtually all the body creatine is located in skeletal 
muscle and abot 2% of this store is converted to 
creatinine daily and subsequently excreted in the 
unne.“ In a steady state the excretion rate of 
creatinine must equalits production rate; it follows 
that the urinary excretion rate of creatinine is 
proportional to muscle mass. The urinary excretion 
rate of creatinine has been used in anthropometric 
studies as an indirect index of muscle mass since 
1938,” and subsequent investigators have, confirmed 
that it declines in malnourished children’ and, with 
some limitations, that the creatinine-height index 
provides a measure of the degree of protein depletion 
or repletion i in children in hospital.* The validity of 
the urinary excretion rate of creatinine in the 
measurement of muscle mass is the subject of a 
recent review.’ It is therefore useful to know the 
limits of its normal range, m relation both to the 
investigation of body composition and in order that 
the excretion rate of other substances may be 
standardised to it. 

We found that the urinary excretion rate of 
creatinine was positively correlated with weight, 
height, and postconceptional age but not to post- 
natal age. As might be expected, the correlation 
with weight was the strongest, but the three relations 
were remarkably similar, reflecting the association 
of these three developmental parameters with each 
other. Thus far, our findings are sumilar to those of 
Sutphen® but there are two important differences: 
firstly, the relation between weight and excretion 
rate was constant in our study at all weights and 
maturities examined. This is shown by the fact that 
the intercept (a) of the regression equation relating 
the urinary excretion rate of creatinine to weight 1s 
not sigmificantly different from zero (table 2, fig 2), 
and (b) by the complete lack of any significant 
relation between height, weight, or postconcep- 
tional age and urinary excretion rate of creatinine 
factored by body weight (fig 6). In contrast, Sutphen 
predicted an output of 7-22 mg/kg (64 umol/kg) at a 
birth weight of 700 g and 8-37 mg/kg (74 umol/kg) at 
1500 g; however, in the same paper he states that the 
standard error of the estimate of the urinary 
excretion rate of creatinine from weight was 1-26 mg 
(11-1 pmol). Thus these two estimates were separ- 
ated by less than one standard error, even though 
lying close to the extreme values for weight ex- 
amined in that study. and the difference cannot be 
regarded as even approaching significance. We 
studied a much larger sample across a considerably 
wider range of weight and maturity, which would be 
expected to make any such change with age or size 
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more, rather than less, apparent and we conclude 
that infants of weight 900-4200 g and postconcep- 
tional age 198-290 days may be regarded as belong- 
ing to a single population with respect to excretion 
rate factored by weight. 

The second difference between our results and 
those of Sutphen lies ın the normal range of values 
found. As with most biologically derived data 
exhibiting a wide range of dispersion of values about 
the mean, our results conform more closely to a 
logarithmic than to an anthmetic distribution, the 
latter being significantly skewed to the nght (fig 1). 
The urinary excretion rate of creatinine expressed 
per kg of body weight approximates well to a 
logarithmic distribution ın that (a) the median value 
and the logarithmic mean coimcide, and (b) the SD 
and 2 SD points cut the distribution curve symmetri- 
cally, with three observations falling outside each 
end of the 2 SD range. The best representation of 
the ‘average’ value, therefore, is the logarithmic 
(geometric) mean and the best representation of the 
normal range of dispersion of values the 2 (log) SD 
range, being roughly equivalent to the 3rd and 97th 
percentiles. Thus our mean value ıs 90 umol/kg/day 
with a range of 45-180 (10 mg/kg/day, range 5-20). 
This is considerably different from Sutphen’s aver- 
age value of 71 pumol/kg/day (8-06 mg/kg/day); 
indeed, his maximum observed value was 84 pmol/ 
kg/day (9:5 mg/kg/day), which is below our mean. 
The difference is not the consequence of the 
different ways the data were handled, as our 
arithmetic mean (SD) ıs even higher at 95-7 (33:3) 
pmol/ke/day (10-8 (3-8) mg/kg/day). Nor can it be 
due to the fact that our infants were, on average, 
studied at a somewhat greater postnatal age than 
Sutphen’s, as there was no correlation between the 
urinary excretion rate of creatinine and postnatal 
age, contrary to the suggestion of Sertel and 
Scopes." Differences ın laboratory methodology 
are unlikely to be responsible as both studies used 
minor modifications of the Jaffe reaction, which is 
reliable at creatinine concentrations found in urme 
(although not necessarily in plasma at low concen- 
trations). One possible explanation for the dis- 
crepancy lies in the fact that Sutphen seems to have 
factored by birth weight, while we used actual 
weight on the day of the study. The average age at 
the time of study in Sutphen’s investigation was 7 
days, when the babies were probably appreciably 
below birth weight, which would introduce an error 
as a consequence of dividing by a weight greater 
than that which actually obtained at the time. In a 
recently published study of glomerular filtration 
rate in newborn infants, Brion et al incidentally 
included some pooled data on the urinary excretion 
rate of creatinine”: the overall mean value obtained 
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from 2J2 term and premacere babies (calculated 
from data presented in their table 1) was 101 
pmol/ke/day (11-4 mp’kg/day), a valu: almost 
identice] to the arithme-1c nzan of our own obser- 
vations Furthermore, ir. thet study as in ours, there 
was litte change in the excr27i9n rate woh age ın 
either rm oz premature subjects. 

We zonclude that the uOnary excretion rate of 
creatinine in Dreterm infant: s positively correlated 
with weight, length, and pos-conceptional ege, but 1s 
not inf_ienced by postnatal age within the range of 
values =tudied. The normal ramg= is 45-18 umol/ke/ 
day (5-20 mg/kg/day) with aa average (logarithmic 
mean) value of 90 umol/kp/day (10 mg/kg.day). 
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Referrals to a regional neonatal intensive care unit 


H P ROPER, M L CHISWICK, AND D G SIMS 
North Western Regional Perinatal Centre, St Mary’s Hospital, Manchester 


SUMMARY Over a three year period 444 requests for the neonatal transfer of babies with acute 
medical problems were received at this regional neonatal medical unit. Despite an increase in 
available resources in the North Western Health Region the provision of intensive care remained 
inadequate with 38% of requests declined, and babies had to be referred elsewhere including to 
neighbouring health regions. The survival of those babies who had to remain at the hospital of 
birth (49%) was significantly lower than for those transferred to the regional centre (71%). Those 
babies declined admission had significantly lower gestational ages and birth weights than those 
accepted. For those babies with respiratory failure and birth weights of less than 1500 g within 
these two groups, however, there were no significant differences in birth weight, gestational age, 
or gender yet survival was significantly better for those transferred. Babies from multiple 


pregnancies caused particular problems if neonatal transfer was required. 


We have previously drawn attention to the outcome 
for babies in the North Western Region who were 
declined admission to the regional neonatal inten- 
sive care unit at this hospital because the demand 
outstripped availability of accommodation.’ During 
a 12 month period ın 1979-80 we declined 65 (38%) 
of 170 requests for neonatal transfer of babies with 
acute medical problems The survival rate of those 
babies with respiratory failure who were declined 
admission and who had to remain ın their local unit 
was significantly worse than those who were trans- 
ferred. 

Since that report the number of intensive care cots 
on our unit has increased from 10 to 15, and a 
subregional unit of six neonatal mtensive care cots 
opened at Hope Hospital, Salford. Furthermore, 
paediatricians at certain district general hospitals in 
the region have been undertaking an increasing 
amount of neonatal mtensive care.” 

We now report the expenences of the regional 
neonatal intensive care unit over a consecutive three 
year period since these changes came about. 


Patients and methods 


From 1979 one of us (DGS) has kept a record of 
requests for neonatal medical transfer. From 1 
January 1983 to 31 December 1985, each time a 
request was received by the neonatal registrar or 
consultant to transfer a baby to the regional neona- 
tal intensive care unit at this hospital (‘the regional 


centre’) a form was completed giving details includ- 
mg the name of the referring hospital and paediatri- 
ian; date and time of the request; the name, sex, 
birth weight, gestational age, and date and time of 
birth of the baby. The reasons for requesting 
transfer were noted 

The following definitions were used: (a) unpending 
or actual respiratory failure’ deteriorating respira- 
tory distress or respiratory distress with superim- 
posed apnoeic attacks, or recurrent apnoeic attacks 
alone, or ventilatory failure from birth, or pro- 
longed ventilator dependence; (b) deteriorating res- 
piratory distress: tachypnoea, thoracic cage retrac- 
ion, Or grunting worsening over the course of four 
hours, or accompanied by a progressive fall in 
arterial pO2, blood pH, or a mse in arterial pCO ; 
(c) respiratory distress with superimposed: apnoeic 
attacks: tachypnoea, thoracic cage retraction or 
grunting punctuated by episodes of apnoea; (d) 
recurrent apnoeic attacks: repeated episodes of 
apnoea without respiratory distress; (e) ventilatory 
fatlure from birth: a persisting need for positive 
pressure ventilation from birth because of inability 
to maintain spontaneous breathing; and (f) pro- 
longed ventilator dependence: difficulty ın weaning a 
baby from a mechanical ventilator as s judged by the 
referring paediatrician. 

If transfer was declined by the staff of the regional 
centre the reason was recorded according to the 
following criteria: (a) msufficient intensive care 
accommodation taking into account the predicted 
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needs -f high risk inborn teæbies during the forth- 
coming 24 hours, (b) insuff cent essential items of 
equipr=nt; íc) shortage of trained neonatal nurses; 
(d) medical staff unavailable tc transfer the baby; 
(e) transfer not thought ta be in the baby’s best 
interess on medical grouncs. Decisions to decline 
requess for transfer were nede jointly between the 
senior neonatal sister on dary and tne neonatal 
registrer or consultant, except for refusal on medical 
ground, which was alwayz: discussed with the 
consulfant. 

At tze end of each successtv2 year of the study 
referrimg units were asked about the outcome for 
those babies declined transfer to the regional centre, 
whethe- -hey remained at the:r local hospital or 
werz accepted elsewhere, and wether they survied 
or diec 

The =1gnificance of data was analysed by x? tests 
for comparison of proportions, and by Student’s t 
tes: fo~ comparison of mears. Where appropnate 
95% confidence intervals were calculated. 


Results 


During the three year penod 444 requests for 
neonatal transfer were received from 23 maternity 
hosvite.s including six that xere outside the North 
Westen Rezion, and from >ne domiciliary birth. 
The mzan (SD) of gestatiorel age anc birth weight 
of zabses for whom transfer was requested was 30:5 
(4-1) weeks (range 23-42 weeks: and 1566 (790) g 
(range 16)-4440 g). Impend_ng or actual respiratory 
failure wes the reason for recues-ing transfer in 418 
(94%) of babies. Other reascns were prematurity 
alone 11=9), perinatal asphyxia alone (n=3), con- 
genital malformation (n=6 reed for parenteral 
nutritian (n=4), renal failure (n=2), drug overdose 
(n=1),ard local intensive cave fecilities already full 
(n=1). 

Req_ests for transfer were: declined in 170 (38%) 
of the 444 cases. The annual aumber of requests 
and the numbers declined are shown in table 1. 
Amonz individual hospital: taat used the referral 
service at least four times during the study the 
freque=.cy which their total number of requests for 
transfe was refused ranged ion 17% to 57%. 

Amang the 170 babies who were declined admis- 
sion a zombmation of criteria was responsible in 146 
(86%) i as much as the unt was working to 


Table I Requests for transfer 1983-5 


1983 1984 1985 Total 
No of requests 121 158 165 444 
No 1%) accepted 69 (57) 9:5) 111 (67) 274 (62) 
No (%) dechned 52(43) 64-41" 9 54. (33) 170 (38) 


capacity ın relation to the available intensive care 
cots, the number of trained nursing staff, and the 
availability of essential equipment such as mechani- _ 
cal ventilators and monitoring equipment. Ten 
babies (6% ) were declined admission solely because 
of a shortage of trained nursing staff, and seven 
(4%) were declined because medical staff were un- 
available to transfer the baby because another 
transfer was already in progress. Seven babies (4%) 
were declined transfer on medical grounds. Four of 
them had respiratory distress but were stable and 
were judged not to need intensive care at the time 
All of them remained at their local hospital and 
three survived. The baby who died suffered an 
intracranial haemorrhage and had been born to a 
mother with idiopathic thrombocytopenic purpura. 
One term baby had craniosynostosis and choanal 
atresia and was referred to a more appropriate 
specialist at another hospital where he later died. 
Two babies were felt to be too preterm to benefit 
from transfer; one remained ım the local hospital and 
died, the other was transferred elsewhere and also 
died. 

Among the 393 babies in whom transfer was 
requested within 48 hours of birth 156 (40%) were 
declined admission. In contrast, 14 out of 51 babies 
(28%) were declined admission when transfer was 
requested after 48 hours of age. Among accepted 
babies, 19 (7%) were more than 7 days old compared 
with three (2%) among those declined (p<0-05). The 
274 accepted requests included one baby who was 
transferred twice, seven who were so ill that they 
died before they could be transferred, and three 
who were not transferred because their condition 
suddenly improved immediately after the request 
for transfer was made. Therefore 263 were finally 
admitted to the regional centre. 

Of the 170 babies who were declined transfer 135 
(79%) were subsequently accepted at other units 
within the region, or at units outside the region 
(n=25). Three of these babies died before transfer 
could be effected The other 35 babies for whom 
intensive care was unsuccessfully sought remained in 
their hospital of birth (table 2). 

The reasons for requesting referral for babies 
accepted at the regional centre and for those 
declined were similar (table 3). The birth weight, 
gestational age, and gender of babies who were 
transferred to the regional centre, transferred else- 
where, or who remained in their hospital of birth are 
shown ın table 4. The mean birth weight and 
gestational age of babies who remained in their 
hospital of birth were significantly lower compared 
with those who were transferred to the regional 
centre. 

The survival rate of babies until discharge home 
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Table 2 Final result of referral request 





1983 1984 1985 Total 
No of babies accepted and transferred 68 90° 105 263 
No of babies accepted but not transferred 1 3 6 10 
No of babies dened but accepted 
elsewhere and transferred 40 49 43 132 
No of babies declined, accepted elsewhere 
but not transferred 2 1 0 3 
No of babies declined and stayed local 10 14 11 35 
*One baby transferred twice 
Table 3 Reasons for referral requests 
No (%) of babies accepted No (%) of babres declined 
(n=274) (n=170) 
Respiratory failure: 
Detenorating respiratory distress 135 (49 3) 94 (55-3) 
Apnoea 17 (62) 9 (5:3 
Respiratory distress and apnoea 34 (12 4) (93 5) 19 (112) +(95 3) 
Ventilatory fatlure from birth 66 (24 1) 40 (23-5) 
Prolonged ventilator dependence 4 (15) 0 
Prematunty alone 7 (26) 2 (12) 
Asphyxia alone 1 (0-4) 2 (12) 
Congenital malformation 4 (15) 2 (12) 
Need for parenteral nutntion or long line 3 (11) 1 (06) 
Renal failure 2 (07) 
Drug overdose 1 (04) 
Local intensive care facilities full 1 (06) 
Table 4 Birth weight, gestational age, and male female ratio of referred babies 
Mean (SD) Mean (SD) Sex ratio 
birth weight (g) gestational age (male female) 





(range) (weeks) (range) 

Accepted and transferred to St Mary’s Hospital 1620 (830)* (580-4440) 30 8 (4 Dt (23-42) 158 105 (60% 40%) 
(n=263) Median= 1380 Median=30 

Declined but transferred elsewhere 1520 (700) (540-4000) 30 3 (3-8) (24-40) 78 54 (59% 41%) 
(n=132) Median = 1400 Median=30 

Declined and stayed at local hospital 1330 (620)* (460-3000) 29 3 (3-5)t (25-39) 2114 (60% 40%) 
(n=35) Medran=1100 Median=29 

Total requests 1567 (790) (460-4440) 305 (4-1) (23-42) 266 177 (60% 40%) 


Median= 1380) 





*p<0 02, tp<0 025 


(including those who died before transfer could be 
effected) was similar in those for whom request for 
transfer was accepted and those who were declined 
(70% v 66%). The survival rate of babies who 
remained at their hospital of burth (49%) was 
significantly lower than those who were transferred 
to the Regional Centre (71%) and those who were 
transferred elsewhere (73%) (p<0-025). 

Among babies with respiratory failure the inci- 
dence of the various types of presentation was 
similar in those who remained in their hospital of 
birth and those who were transferred to the regional 


Median=30 


centre. Those remaining in their local hospital, 
however, had a lower mean birth weight (table 5). 
The survival rate of those with respiratory failure 
who remained in their hospital of birth (47%) was 
significantly lower than those who were transferred 
to the regional centre (72%) (p<0-01). Babies with 
respiratory failure and birth weights of below 1500 g 
who were transferred to the regional centre or 
remained in their hospital of birth were also 
compared. The survival rate for those transferred 
(141) was 64% and for those remaining locally (22) 
was 36% (p<0-05). There were no significant 
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Table 5 Comparison between tuesz babies wia respiratory failure wko were transferred to the regional centre and those 


who renamed in their hespttcl of ourta 








No (%) of babres No (%) of babies who 
transferred stayed locally 
(n=246} {n=32) 
Reason or referral: 
Det-norating respiratory distress 128 (52 1) 17 (53 1) 
Respirator, distress and apncen 34 (13-8) 4 (12:5) 
Apamea alone 17 (6-9) 1 (31) 
Veralstory failure from birth 63 (25-6) 10 (31 3) 
Procnged ventilator depende> e 4 (1-6) 
Mem ‘SD tuirth wenght (g) 1610 (800) 1330 (620)* 
Mem ‘SD’ gestational age (weeks) 30 5 (4-0) 29-3 (3 5) 
Sex rauo (male female) 148 98 19:13 
Sur-ived 177 (720) 15 (46 9)t+ 
*p<0-0F tp<0-01- 
Table = Ou‘come of recuests to transfer meltiple births 
Babies accepted at Babies =ccepted Babies who Total 
regioral -entre elsewhe-e remained locally {n=48) 
(m= 14) (n=27) (n=7) 
Mean (Dı birth weight (g) 1490 {61C) 1420 (£70) 1060 (400) 1390 (570) 
Mean (FD) ge-tation age (weeks 30-0 {21 30-2 (3 1) 27 1 (20) 29-7 (2-8) 
Sex rato (malc:female) 77 15 12 6 1 28 20 
No (% survived 12 (35-7} 16 (59 3) 3 (42 9) 31 (64-6) 


dıfferezces m birth weights, gestational ages, or 
gender between these two g-ours. 

Babes who were the preducts of multple preg- 
nancies accointed for 48 (117%) of the requests for 
transfer (table 6). Only 14 (29% ° were accepted for 
transfer to the regional centr>. These 14 Eabies had 
a lower birch weight but sumiar gestatonal age 
compazec with other acceptes] babies. Ther survival 
rates was 86% Five sets of t-ms were accepted and 
four sizgle babies when a rectes: was made to take 
only ore of a pair. Eight sets of twins werz declined 
and of zhese. four pairs were late: split anc accepted 
elsewhere. Thirteen single twins, one of a set of 
triplets and all four of a set cf quadrupkts were also 
declined admission. Babies cf mult:ple pzegnancies 
who were not admittec to any intensive care unit 
were snaller and significantly hess mature than those 
accepted. They had the lowe:t survival of any group 
considered hare (43%). 


Discusion 


Many ictor, not considered in this study. influence 
the wzrk icad of a regional referral centre and 
thereb. determine the exter: to which requests for 
transfe- can be accommodated. For example, during 
the period of this study the number >f babies 


admitted to the neonatal medical unit after in utero 
transfer rose from 32 ın 1983 to 69 in 1985. Babies 
with brth weights of 1000 g or less demand a 
disproportionate amount of resources. In 1983, 43 
such bébies were cared for on the unit, msing to 68 in 
1985 In addition, the North Western Regional 
Health Authority has predicted a rise in the region’s 
total births from 53 100 in 1981, to 56 000 in 1986, 
and 62 009 in 1993. 

Whe-eas we reported in an earlier study that 42 
babies na 12 month period were declined admission 
and hed to remain at their hospital of birth, the 
current study showed that only 35 babies in three 
years kad to remain locally.! The mortality of those 
babies who remained at their hospital of birth, 
however, was still significantly higher compared 
with those transferred suggesting that unnecessary 
deaths are still occurring. The new neonatal referral 
service based at Hope Hospital, Salford accepted 
between 50 and 65 neonatal referrals annually 
during this study, many being primary referrals to 
that urit. Yet despite this, and despite and increase 
in size of the existing referral centre at this hospital, 
25 bab.es that we know of had to be transferred to 
other health regions for intensive care at great 
imcovemience to parents. The circumstances that 
make necessary for a neonatal mtensive care unit 
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to decline further admissions often persist for 
several davs. District hosprtal paediatricians are 
aware of this and might make direct extra regional 
referrals without trymg to contact their own regional 
centre. We suspect that some district paediatricians, 
despairing of previous unsuccessful attempts to 
secure the admission of babies to their regional 
centre, cease to request referral of babies requiring 
intensive care, and instead do the best they can 
locally. Our current system of documentation does 
not register such cases. 

It was not the purpose of this paper to compare in 
detail the quality of neonatal care according to 
whether babies were accepted or declined at the 
regional centre. The data do not allow that. It 
cannot go unnoticed, however, that the mortality of 
ul babies who were unable to be accommodated at 
the regional centre or elsewhere was significantly 
higher than those babies who were transferred. 
Those babies who remained at their hospital of birth 
had a similar pattern of illness to those who were 
transferred, but they were rather smaller and more 
immature. When intensive care is offered to an 
extremely preterm baby resources are committed to 
one patient for many weeks or months, whereas 
those resources might be used in the same period of 
time by several more mature babies each needing 
only a week or two of intensive support. It 1s 
possible that the bias towards smaller and more 
immature babies among those who remained in their 
hospital of birth might be due to selection in so far as 
when space is limited in the regional centre more 
mature mfants may get preference. If a request for 
transfer of an extremely small preterm infant is 
declined the referring paediatrician may not con- 
tinue to try other referral centres. 

Requests for the transfer of babies of multiple 
pregnancy generate special problems. Practical diffi- 
culties arise in the actual transfer of two or more 
babies and it may only be possible to accept one 


baby for transfer and care. Which baby should it be? 
The remaming babies may be offered no support, 
or transferred to another unit miles away creating 
major problems with respect to parental visiting. 
These important considerations remain unresolved. 

Indications for transfer and the reason for refusal 
remain broadly the same as in our earlier report.’ 
Accepting a neonatal transfer commits the umt to 
caring for the baby for as long as is necessary and 
this may be for weeks or months. Excellent stan- 
dards of care must be offered to all babies accepted 
and we do not accept the ‘pack in as many as you 
can’ philosophy. Indeed, at times ıt may be neces- 
sary to shut cots in order to maintain standards with 
resource shortages. Adequate numbers of skilled 
nurses are mandatory for the safe running of a 
neonatal unit. We found in this study as before that 
a shortage of nurses was often a part reason, and 
sometumes the sole reason for declining a transfer 
request.’ We suspect that at times skilled nursing 
staff may be subjected to extreme emotional press- 
ures regarding neonatal transfer requests. When the 
unit is working to capacity, if they suspect that a 
baby will die unless transferred they might agree to 
take on more work than ıs desirable for the safety of 
the unit. 


We thank Dr M Robmson and Dr G Hambleton for the data 
regarding Hope Hospital, Salford 
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Clinical features of conversion disorder 


P GRaTTAN-SMITH. M FAIRLEY, AND F PRCCOPIS 
Royal Alexandra Hospital Pr Children, Camperdown, New South Wales, Australa 


SUMMPARY This study revizwed the case notes of 52 children diagnosed as suffering from 
hysterical conversion dung admission to a paediatric teaching hospital over a 10 year period. 
The d:sorder was rare be:cw & years of age and girls outnumbered boys three to one. Altogether 
75% cf the children pres2ited during spring and summer; at the time of end of year exams and 
the bezinning of the new school year. The presentation was usually polysymptomatic with gait 
distur=ance being the main complaint in 36 children. Sensory abnormality, predominantly pain, 
was p:esent in 40 children; this indicates a strong association between psychogenic pain and 
conve-sion disorder in cin dren. At discharge 32 were completely recovered or had appreciably 
improred. There was a core group that presented particular difficulties with diagnosis and 


showed little positive ressonse to treatment. 


Hystera persists despit clanging social structures 
and br attempts to define'“ or dispose of ıt. The 
diagncis can be an unrivalEd test of a clinician’s 
skill acd belief in his judgmen-. Certainty 1s de- 
mandej end mistaken dragn>sis tireatens the doctor 
with exposure to the resentmert of the patient and 
his or her family, the righteous censure of col- 
leagues, and to humiliating enc costly appearances 
in cours of law.” Even :n tke mast obvious case the 
diagnczis is seldom made without a certain uneasi- 
ness and reluctance 

Hys2na in childhood poses sd2cial problems as it 
is intimately concerned witt the child in the family 
Taylor has written extenstve_y on the psychiatric 
aspects cf childhood tera and sees three ele- 
ments in its emergence. ° ’ The child is oppressed by 
a pre@cament that is percewed as intolerable and 
from ~hcch there seems to be no escape Relief 
appears in the form of a daim to illness that is 
managed and promoted by in ally: usually one or 
bota parents. The final elerent is a model for the 
illness ~hat may be obvious or obscure or may evolve 
during the child’s dealings wth doctors. This strac- 
ture provides a means icr recognition of the 
psychc_ ogical forces at work buz Taylor uncouples 
the ps, chological and the pkysical, seeing them as 
different independent ‘domains’ of the individual’s 
existence. The emergence o- o-ganic disease is not 
seen z: invalidating the hvsteria. 

This formulation, helpfui as tt is, in some ways 
provides rather cold comfort for the paediatrician 
dealinz with a child who may be hysterical. Total 
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exclusion of organic disease is usually demanded by 
parents (and often by psychiatnsts) before psychiat- 
ric treatment can start Additional misgivings arise 
from the notion that there is an infinite vanety of 
manifestations of hysteria. Older studies of child- 
hood hysteria are often not helpful as diverse 
entities such as anorexia, hypochondriasis, abdo- 
minal pain, headache, and anxiety were included 
alongside cases of conversion reaction. ? More 
recent studies have tended to be of small samples’? |! 
or principally to approach the subject from the 
psychiatric'*> or neurological viewpoint ‘© There 
are very few long term follow up studies.® Y '8 
Caplan reviewed 28 children referred to the 
Maudsley Children’s Hospital with a provisional 
diagnosis of hysteria.” Thirteen were found to have 
organic disease referable for the original complaint. 
In 10 children, however. this was discovered before 
the child left hospital. Caplan felt that after careful 
neurological and psychiatric assessment a group of 
‘true hysterics’ could be identified who do not have 
organic disease and may do well in the long term 

Stevens reached similar conclusions '* In both series 
the children initially presented in the 1950s and early 
1960s long before the availability of computed 
tomography and the other sophisticated techniques 
of neurological investigation available today. 


Study method 


The aim of this study was to examine the clinical 
features of a group of carefully defined children 
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admitted to a general paediatric hospital in whom 
the diagnosis was made only after detailed examina- 
tion, investigation, and psychiatric assessment. The 
study was limited to children with conversion 
disorder as this is the most common and most easily 
defined presentation of childhood hysteria. A search 
of the medical records of all children discharged 
from the Royal Alexandra Hospital for Children 
over the years 1975-84 with a diagnosis of conver- 
sion reaction or hysteria was performed. The notes 
were examined and found to be suprisingly detailed. 
In particular the more difficult cases exerted a 
morbid fascination on those looking after them. 
Long, often revealing, entries appear from medical, 
nursing, and paramedical staff. Those cases that 
satisfied the Diagnostic and Statistical Manual of 
Mental Disorders” criteria for conversion disorder 
were studied. These criteria are as follows. 

(1) The predominant disturbance is a loss of or 
alteration in physical functioning suggesting a 
physical disorder. 

(2) Psychological factors are judged to be aetiolo- 
gically involved in the symptom, as evidenced 
by one of the following: 

(a) there is a temporal relationship between an 
environmental stimulus that is apparently 
related to a psychological conflict or need 
and the initiation or exacerbation of the 
symptom, 

(b) the symptom enables the individual to 
avoid some activity that 1s noxious to him 
or her. 

(3) It has been determined that the symptom is 
not under voluntary control. 

(4) The symptom cannot, after appropriate in- 
vestigation, be explained by a known physical 
disorder or pathophysiological mechanism. 

(5) The symptom is not limited to pain or to a 
disturbance in sexual functioning. 

(6) The symptom is not due to a somatisation 
disorder or schizophrenia. 

Sixty four children and adolescents had a dis- 
charge diagnosis of conversion reaction or hysteria. 
Twelve patients were excluded: eight failed to meet 
the criteria and were suffering from hysterical fugue 
states, anorexia nervosa, or conduct disorder. Two 
had pain only, and in two others the notes were 
incomplete. This left 52 patients of whom most were 
admitted under the care of a general paediatrician. 
Formal psychiatric assessment was performed in 47 


Table 1 Tıme of year at admission to hospital 


Clinical features of conversion disorder 409 


cases (90%), 27 patients were assessed by a paediat- 
ric neurologist, and 16 were examined by one or 
more of the authors. 


Results 


The mean age of the 52 children was 10 years with a 
range from 6 to 15 years; 32 (62%) were in the 10 to 
12 age group (figure), and 39 (75%) were girls. 
Regarding birth order: eight were the only child, 14 
were first born, 15 were second born, and 15 were 
born third or later in the family. During the course 
of their illness 28 had a single admission and 12 
required multiple admissions. Two children had two 
quite distinct hysterical episodes separated by a 
number of years. There was an apparent seasonal 
variation with 27 children admitted in the three 
months of (Australian) spring and 39 in all admitted 
in the spring and summer (table 1). 


CLINICAL FEATURES 
Before admission 22 children had symptoms for less 
than a week In 19 the complaint had been present 


No of cases 





6 7 8 
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Figure Age at admission to hospital 
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No of cases 5 6 4 1 
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for mare then a month, ard in some of them for 
more han a year. The resentation was poly- 
symptcmatic mm 32 children and the presenting 
symptcms gre divided accordirg to the function 
most c sebled 


(1; Almormelity of gait 

Altogecher 35 children hac presented wath abnor- 
malty >f gav. Of these, 16 complained of difficulty 
in, or total inability with walking because of 
genereised eg pains. The remainder kad more 
classice] ‘pseudoneurological’ presentations. Nine 
had mwonoreresis of a Icwer limb, three were 
parapEgic; two hemiplegic two had gress ataxia; 
twe had generalised tremor, and two welked in a 
shuffling bent over fashion. In all but three children 
pain and, lesefrequently, anaesthesia were prominent 
featurzs. The affected limb(s) was often net trouble- 
some at res: but any attempt at examination or 
movement provoked comolaints of intense pain 
often =ccompanied by tears. 


(2) Ommers 

Eight childeen had pseucoseizures; two painful 
monoraresis affecting the apper limb; three blind- 
ness (ain being a feature of each); two sneezing; 
one aphasia (with ataxia); one stridor, and one 
globus hyste-1cus. 

Ovezall, 4) (77%) comp‘ained of pain, parasthe- 
sia ot anaesthesia, or bcth, as well es loss of 
functio. Pan was by far ihe most common com- 
plaint Eesices the three chilcren who principally 
preserted with blindness, eight others had visual 
compkurts—for example, blurred or double vision. 
In onë chil= presenting w-th blindness “here may 
have zeen underlying mild optic neurit-s but the 
bulk cz the complaint was -horght to be 1ysterical. 

Six children had ozgaric disease before their 
hystercal episodes. Two kad diabetes, cne severe 
eczerra, on= Silver-Russell dwarfism, one epilepsy, 
and o-e corgenital cataracts and glaucoma Another 
was found to have choreiform movemenss that had 
been preser all her life but no diagnosis had been 
made previously. In only two childrea did the 
conversion iymptom affect <ke part of the body 
alreacy idewtified as abnormal. 

The psychological features of the cwldren are 
presected ir table 2. One ckilc had been sexually 
abused ty ker grandfataer well before her hysterical 
episode. Tas possibility was consicered in three 
other children but had not. been proved zt the time 
of discharge. 

Thixty fanulies (58%) were anxious anc the home 
envircnmen: was pervadel w-th fears cf loss and 
physi-al illnzss. In contrast, 11 families (71%) were 
gross? disrxpted, with par2nts and childr=n in open 


Table 2 Psychological features of the 52 children 


Feature No (%) 
Presence of a model 28 (54) 
Recent stressful life events 24 (46) 


Threat of separation or Joss of relative 24 (46) 
History of similar symptoms of psychiatric illness 
La belle indifference ' 


conflict. Divorce or separation of the biological 
parents had occurred in 12 families (23%). 


INVESTIGATIONS 

In general clinical investigations had been per- 
formed, even in those cases where conversion 
reaction seemed highly likely. Most children had 
‘routine’ blood tests—for example, full blood count 
and electrolytes. Erythrocyte sedimentation rate (in 
28), antinuclear factor, rheumatoid factor, and titres 
tor Epstein-Barr virus, cytomegalovirus. and myco- 
plasma were often requested. Twenty four children 
had radiographs of the affected limb, skull, or chest. 
Eleven had electroencephalograms taken, nine had 
computed tomographic scans, nine had radioisotope 
studies, and 10 had lumbar punctures (including 
four myelograms taken). Two children had arterio- 
grams taken of the lower limbs; two had broncho- 
scopies; three had nerve conduction studies; two 
had edrophonium tests; two had visual evoked 
responses tested; one had a barium enema, and in 
one single patient bone, muscle, and skin biopsies 
were performed. 

Difficulties arising from imterpretation of the 
investigations and true organic changes resulting 
from prolonged disuse of a limb meant that they 
clouded rather than ciarified the problem in a 
number of cases. Both arteriograms were performed 
after radioisotope flow studies suggested obstruction 
to the arterial supply of the lower limb. In seven of 
the 11 children who had electroencephalograms 
munor abnormalities were present. Seven with pain- 
ful limbs had abnormalities shown on their radio- 
graphs such as osteoporosis or joint narrowing. The 
most difficult case in the entire series was treated 
with steroids at another hospital for dermatomyosi- 
tis on the basis of weakness and patchy myopathic 
changes shown on an electromyogram. When she 
failed to respond the steroid dosage was increased, 
and this combined with her near total immobility 
resulted in appreciable metabolic derangement and 
steroid myopathy. It was only after a month at this 
hospital and a massive number of investigations and 
extensive consultation that it was considered that 
her illness was primarily psychological. 

On a number of occasions the investigation 


resulted in an escalation of the symptoms. One girl 
became paraplegic after her barium enema, and 
others complained bitterly of back pain after lumbar 
puncture. In one girl subjected to arteriography of 
her lower limb the procedure was performed at a 
time when she had begun to improve and produced 
a return of her earlier symptoms 


COURSE OF ILLNESS 

A number of children had been treated elsewhere 
before referral to this hospital. Four children had 
been treated with corticosteroids. In two this was 
used for intractable sneezing, ın one for ‘der- 
matomyositis’, and in one for stridor in which an 
asthmatic component was suspected. Four children 
with pseudoseizures were treated with anticonvul- 
sants; a variety of anti-inflammatory agents were 
used for the musculoskeletal symptoms. One child 
with persistent leg pain had been unsuccessfully 
treated with one month of immobilisation in plaster 
on two separate occasions and had also received 
intra-articular cortisone injections. 

In hospital those children who did not spon- 
taneously and rapidly recover were generally treated 
by the method previously described by Gold? and 
Dubowitz and Hersov!!: this consists of stopping 
unwarranted investigation, giving the child phy- 
siotherapy and occupational therapy, and paying 
attention to psychological factors. Three children 
had psychotropic drugs prescribed by the depart- 
ment of psychiatry. One child was prescribed 
imipramine for depression. Both children with 
intractable sneezing were treated with haloperidol 
because it was thought that their symptoms re- 
sembled a tic. Neither had any other feature of 
Tourette syndrome nor responded to the medications. 

In 23 children, the symptoms had completely 
resolved at time of discharge. Nine children showed 
a noticeable improvement in their symptoms, 13 a 
moderate improvement and eight none. In one case 
the child’s condition at the time of discharge was not 
recorded. Those children with a shorter duration of 
symptoms before admission tended to recover more 
quickly, but this was a trend rather than a strict 
relationship. 


THE ‘DIFFICULT’ GROUP 

A subgroup of 13 children, 11 of them girls, 
presented particular problems with both diagnosis 
and management. Their symptoms had been present 
for a long time at admission: 10 being affected for 
more than two months Even more than in the rest 
of the sample, many organ systems were affected. 
Nine had weakness combined with nausea, lethargy, 
and head, limb, and abdominal pains. In four of 
them weakness of a limb was accompanied by severe 
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localised pain. They often looked ill and seemed 
depressed. Anorexia was a feature, with considerable 
weight loss occurring in a third. They were generally 
‘sood’ children, serious minded, compliant, and 
perfectionistic, who came from families with high 
expectations of them and were anxious about illness. 
Seven were at the top of their class or were the local 
athletic champion. They spent a long time in 
hospital, up to 72 days, with an average stay of 31 
days. Most of the invasive investigations were 
performed on them, and during their stay doubts 
about the diagnosis continued. Once treatment 
began their response was frustratingly slow despite 
intensive efforts Only two of these 13 children had 
substantially improved at discharge; four showed no 
change at all. 


Discussion 


There is an impression, supported by many authors, 
that the manifestations of conversion reactions are 
protean.’ °? This group, on the contrary, displayed 
many common features: female predominance, a 
narrow age range, presence of pain or anaesthesia, 
and presentation with gait disorder. So called 
classical presentations such as globus or blindness 
were relatively rare. 

The excess of female patients over males is a 
feature of adult hysteria but has also been seen in 
many previous paediatric studies !9 1416 18 The 
narrow age range at presentation is probably arte- 
factual with children older than 13 being referred to 
adult hospitals. The important point 1s that there 
were only three children under the age of 8 years 
and none under 5 years. The dangers of the 
diagnosis of conversion disorder in the young child 
cannot be overstated and are well documented.” 

Given that children in whom pain was the sole or 
predominant symptom were excluded from the 
present study (they were regarded as suffering from 
psychogenic pain disorder) the frequency and sever- 
ity of pain as an associated symptom was striking. 
Altogether 40 (77%) complained of pain or sensory 
disturbance. This, with the required loss of function, 
pmncipally an inability to walk, made the child’s 
declaration of illness inescapable The child was 
prevented from getting about; this ensured a reac- 
tion from the parents. It fits well into the concept of 
the child ‘talking with his body’.”! The observation 
that pain is a frequent concomitant of conversion 
has previously been noted by Gold’ and 
Schneider’® and Sheffield.” 

An interesting finding 1s the apparent seasonal 
incidence, with 50% of the group presenting in the 
spring. Many of these children were chronically 
stressed but a number of factors can be advanced as 
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precip tants of admission at that particclar time. 
Spring is tte time of the enc of vear schoo exams in 
Austrelia An incapacity to face failure has been 
long regarded as an important aetiologica. factor in 
the production of a conversion reaction This 1s 
further supported by virtual absence of ca: es during 
the December school holidays and then aa upsurge 
in January and February at the beginning cf the new 
school year. Additional factors in spring include 
increased pressure on the caild to taks part in 
outdocr sporting and recreaziona. activities: that may 
uncomfortably highlight deficiencies in kills and 
bodily maturation compared wizh peers. There may 
alse te an intensification of feelings revolving 
around the beginnigs of sexual maturation. 

These children were heavily investigaced. It is 
impossible from a retrospective study tc say how 
many tests may have beer avoided. Appropriate 
clinica. investigation is one of -e diagnostic criteria 
for conversion disorder and roctine investigations 
have an important role in conv.ncing the zhild and 
the child’s allies that physical disease is nœ present. 
At umes irvestigations had the opposite effect: the 
detection cf minor abncrmelities uncermining 
rather thar. consolidating the ciagnosis ci psycho- 
logical illness and precipitating a further round of 
investizaticr. Pressure for edcitional end often 
more iivas-ve investigations arose and the nstitution 
of aprpropricte treatment was delayed. Sometimes 
the investigation provoked a worsening of the child’s 
condition. 

Two broad patterns of psychological drturbance 
appeared in the families. Firstly, there wes a group 
thet ccnsisted of anxious families preoccupied with, 
yet fearful of, disease where illcess was the prevail- 
ing means of communicator. In one such amily the 
little g-rl kpt ‘graves’ marked with a cro-~s for her 
cat, bidgerigar, and both zrendparents in the 
backyerd. Her mother’s onl” close friend bad a child 
whe had recently died of ukaemia. She was the 
youngest child and the moth=r wculd keep ner home 
from school at the slightest prencnition of Lness. In 
another fatily, the father was a miner and each 
morning he would line up the mother anc children 
and kiss them goodbye ın case he was killed during 
the day’s work. This sort of family oftea initially 
seemed ‘normal’ and tended to produce the most 
difficu:t cases. Secondly, there was a pattern of 
chaotic soc al circumstances that was exencplified by 
a family where the mother hezself was the ‘black 
sheep’ of ker family. She 1ad three fanalies with 
seven children from different al>>holic fatners. The 
inGex case, a 13 year olJ girl, preserted with 
pseudcseizices, her brother was descrived as a 
‘ycung sociopath’, and her sister was uamarried, 
pregnant, gcd ‘antiestablishnent . In another family 


the parents argued openly and constantly at home, 
and the father continually threatened to leave to live 
with his girlfriend. He had attacked his wife after a 
visit to a local club and forced her to walk home 
dressed only in her underclothes. Despite their 
estrangement he had split open the head of his wife’s 
boyfriend with a wooden pailing. The presenting 
symptoms in these children were usually more 
obviously ‘hysterical’ and the diagnosis more easily 
made. 

A model was identified in only 28 (54%) of the 
group. This relatively low figure partly stems 
from the retrospective nature of the study but also, 
as Taylor warns,’ the model may arise from the 
long forgotten past or be stumbled upon in the 
course of the patient’s encounters with the 
medical profession. The virtual absence of sexual 
abuse almost certainly reflects the lack of aware- 
ness of its frequency that prevailed for most of 
the years of the study. Even in the last years when 
it was actively looked for no definite cases were 
found. 

The treatment given before arrival at this hospital 
shows the dangers when allies include doctors. The 
most dramatic example was the treatment of one 
child with hysterical sneezing: a 10 year old girl from 
a country town, who was the captain of her class at 
school. She was referred after two weeks of constant 
sneezing day and night. This was felt to be ‘probably 
hysterical, but she appeared well adjusted, sensible 
and cocperative and the parents uncomplicated and 
also sensible.” Over two weeks treatment with 
promethazine, pentobarbitone, thioridazine, mor- 
phine, sodium cromoglycate, beclomethasone, and 
prednisone were tried with respite from the sneezing 
only during the hours of sleep. She was then taken 
to the operating theatre and had submucosal 
diathermy and antral washout to ‘shock’ her out of 
it. When this failed she was transferred 

The mmportant aspects of the treatment in hospital 
included the use of the team approach provided by 
paediatricians, psychiatrists, and paramedical staff. 
The provision of an ‘escape with honour’ was 
essential. Twenty one children (40%), however, did 
not show an appreciable improvement at discharge 
There are a number of reasons for this Some 
children were returned to their referring doctors 
after diagnosis without beginning treatment. Also 
being in hospital may reinforce illness behaviour 
The identification of a problem as psychological 1s 
unlikely to persuade the child suddenly that all is 
well if there has been no change in circumstances 
and may even result in an amplification of the 
patient’s sypmtoms in an etfort to ‘prove’ their 
organic basis. Certainly taking a punitive line and 
keeping the child in hospital until the symptoms 


disappear invites a degeneration into a contest of 
wills between the patient and the doctor. 

In many of the children it was relatively easy to 
decide that no organic disease was present. For 
example, the little girl with intractable sneezing 
stopped on request so an artefact free elec- 
troencephalogram could be obtained and the sneez- 
ing immediately recommenced on its completion. A 
boy who was apparently paralysed and in a wheel- 
chair was seen to kick a ball across the room. The 13 
children who formed the difficult subgroup provided 
no such help. The presence of weakness, generalised 
limb pains, weight loss, and depression posed a wide 
differential diagnosis including malignancy and col- 
lagen vascular disease. Many were gaunt and 
miserable and seemed to be chronically ill. Ten 
children had had symptoms for more than two 
months before their admission, and when diagnosis 
was made they responded very slowly to treatment. 
Alhes were readily recruited: there were entreaties 
such as ‘surely an angiogram is indicated’ appearing 
not infrequently in the notes from the more junior 
medical staff. Other staff found them obstinate and 
frustrating ‘burping, inactive, wingeing, bored...’ 
They were generally high achievers under strong 
pressure from the family to succeed at school and 
at sport. The illness provided relief from their 
obligations without the expression of open re- 
bellion. Despite their long admissions only two were 
substantially improved at discharge. Briquet’s words 
ofover 120 years agoseem disturbingly appropriate.” 
‘No illness is more difficult to cure than hysteria. . 

One quarter never recover or have the illness their 
entire lives. Some young girls who become hysteric 
before the age of 12 or 13 years are condemned to a 
lifetime of suffering, malaise and sometimes serious 
illness. They may spend a year or more in bed, com- 
pletely incapacitated. They are always sick, abort 
easily, orif they go to term, give birth to more hysterics.’ 

Much can be made of the role of excessive 
investigation, contradictory medical opinions, and 
failure of early recognition of the problem in this 
sort of prolonged course. It may be equally argued 
that these children were sicker, their predicament 
worse, their allies stronger, and their nature more 
obstinate. Follow up is available on a number of 
them. The most severely affected girl who, after 72 
days in hospital, was still unable to use her hands 
and would eat by putting her mouth to her plate, 
took part in a seven hour ‘skatethon’ several months 
later. Another immobile and debilitated girl was 
sent to her brother’s property ın the country where 
among the relatively primitive facilities she refused 
to take her antidepressant medication and made a 
complete recovery. This sort of cure can be related 
to a change in the structure of a predicament. Forty 
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seven years ago Sheldon advocated two weeks 

convalescence by the seaside as part of the treat- 
ment of childhood hysteria.” As Taylor says: ‘It is 
not necessary, as it were, to remove the last straw 
that broke the camel’s back in order to get the 
creature back onto his feet; any straw might do.” 
Perhaps in these apparently intractable cases early 
removal from hospital should be aggressively pur- 
sued. 

The final question remains, as always, that of 
organic disease. No formal follow up has yet been 
attempted on this group. From the experience of 
Caplan” and Stevens’ we would anticipate a low 
incidence of organic disease. In the tıme of the study 
one child returned with symptoms suggestive of 
temporal lobe epilepsy that were quite distinct from 
her initial conversion symptoms. No other cases 
appeared. It is of course possible that the return was 
to another hospital. 
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Psychological effects of day case surgery compared 
with inpatient surgery 


I R CAMPBELL,* J M SCAIFE,t AND J M S JOHNSTONE* 
*Leicester Royal Infirmary and Towers Hospital, Leicester 


SUMMARY Short term psychological disturbance in 70 children undergoing minor surgery was 
compared in two randomly allocated groups by means of questionnaires answered by their 
parents. Significantly less psychological disturbance was reported in children undergoing day case 
surgery compared with children admitted on the day before and discharged on the day after 
surgery. Children who had day case surgery were less often reported to require extra attention in 
the first week after discharge home, and at three months after operation these children were less 
often said to be still affected by their hospital stay. It is concluded that a reduced psychological 
upset can now be added to the other arguments in favour of day case surgery in children. 


Treatment of children in hospital as day cases rather 
than inpatients has been advocated since the 
beginning of the century,’ and now up to 50% of 
general surgical operations in children are done in 
this way.” Several arguments can be put forward in 
favour of this. Arguments of a clinical nature are 
earlier ambulation, leading to a possible decrease in 
morbidity, and the reduced risk of cross infection. 
Other arguments are lower cost of day case treat- 
ment, greater convenience for parents, and lastly 
but perhaps most importantly, reduced psychologi- 
cal upset of the child. 

Fletcher has reviewed the whole question of 
psychological disturbance of children after admis- 
sion to hospital.’ The existence of long term 
psychological upset after childhood admussion to 
hospital was shown by Douglas in a large scale 
retrospective study of conduct disorder and emo- 
tional disorder in adolescents*; this was confirmed 
by Quinton and Rutter.’ In the shorter term, exact 
definition of psychological upset is difficult, but 
eating problems, sleeping problems, enuresis, regres- 
sion to earlier levels of functioning, and anxieties 
about hospitals and illness are usually taken as 
indications of an adverse effect. Trials have been 
carried out to test various procedures in attempts to 
minimise ssychological upset in children admitted to 
hospital, these trials have supported measures such 
as parents remaining with their children ın bos- 
pital® 7 and reduced length of hospital stay.” On the 
whole, however, such trials have not been random- 
ised. One exception 1s a trial by Von Troschke on 
children undergoing strabotomy, where a two day 
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hospital stay with the mother staying in hospital was 
shown to produce less behavioural disturbance than 
a 10 day stay with only restricted visiting.’ 

We report a randomised trial in which children 
undergoing a general surgical operation were ran- 
domly allocated either to be admitted as day cases or 
to be admitted to hospital for two nights. 


Subjects and methods 


Subjects admitted to the study were children re- 
ferred to the outpatient clinic, aged 9 months to 6 
years, with no previous hospital admissions, and 
who required routine hospital admission for minor 
general surgical operations under general anaes- 
thesia. 

The children were randomly allocated to two 
groups—either to be admitted and discharged on the 
same day as the operation (‘day cases’) or to be 
admitted on the day before, and discharged on the 
day after the operation (‘inpatients’). Randomusa- 
tion was by drawing of a card from a prerandomised 
pile Visits by a district nurse were arranged for all 
children to start on the day after discharge. Ques- 
tionnaires were supplied to the parents and were to 
be completed on three occasions-—before operation, 
one week after admission, and three months after 
admission Each questionnaire contained about 
100 questions covering the child’s behaviour and 
response to the operation and several related 
matters. Some questions in the questionnaires were 
taken from standard questionnaires of child be- 
haviour; the results of these questions are not 
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reportec here, but it is hosed to report them 
elsewhere. There are, howewer, m stardazd ques- 
tionnaires specifically designed to determine ad- 
verse ptychological effect or zhilcren from admis- 
sion to hospital. Some quescions were tierefore 
devised 2specially for this study, aad this was done 
on the zasis of responses made ir. an open ended 
intervie» by a pilot sample of six parents not 
included ın the subsequent srLay. “or tke purposes 
of the p-2sent report, responses to: everal important 
questiors in the second and third questionnaires 
have been analysed. For zack queston in the 
questiornaires the parents were required ~o select 
from a smal number of sossille answers—for 
example, ‘How much exta attention Las s/he 
needed ance ihe operation: < ot. some, or not very 
much?’ 

The main questionnaire (one week after opera- 
tion) was sent to the parents cf 70 zhildren and was 
returnee in 65 cases, (response rate 93%). The 
questionnaire sent at three month: after the opera- 
tion wes returned for 62 cf these 70 children 
(respon: rate 89%). Response races for individual 
questions were im some cas2s sightly less. The 
childrer for whom data were not available did not 
differ in age, type of operation, or somplicacion rate 
from the rest. 

Sever children were inadvertently admitted or 
discharged on the wrong da” (one of the day case 
group 2nd six of the inpatiert group). Deta were 
available on all of these sever. Except for a 
preponcerance of the inpatient group, the:e seven 
did not differ in any apparert way from the rest of 
the sanrole. Analysis of the cata nas beer carried 
out boh including and excludng zhes seven 
patients with no appreciable effezt on any of the 
results cf the study. It is therefore concluded that no 
error bzs been introduced ty these breaches of 
protocot 

In a further seven cases it vas necessary to 
override the protocol for mecical-reasons. In each 
case the child was kept in hospitel for an extra 24 
hours fcs a reason such as vomiting after the general 
anaesthstic or delay in mictuition after a circum- 
cision. «gain, analysis of the data. has beer. carried 
out boch including and excludng thess seven 
patients. and again none of tne results is affected. 
The daza presented in the results section are for 
those 5& children (83%) for whom the protocol was 
accurately followed (except where medica” reasons 
made tkis impossible) and foc whom the cuestion- 
naire az one week after opezaticn was returned. 

Of these 58 patients, 35 were admicted as day 
cases ari 23 were admitted es ind<ctients. ‘The mean 
ages or. admission for the day c.se ard -npatient 
groups were 3 years 9 months and 3 years 4 months, 


respectively (overall range 9 months to 6 years 10 
months). The two groups were also comparable for 
sex, operation, and complication rate. Roughly half 
of the children were circumcised, a quarter had a 
berniotomy performed, and the rest underwent a 
variety of procedures such as removal of a mass or 
cystoscopy. Four children developed complications— 
two inguinal wound infections and two scrotal hae- 
matomas—of which one was in the day case group 
and three were in the inpatient group (the difference 
was not significant). 

The two groups were also comparable for the 
parents’ assessments of amount of pain experienced 
after discharge, degree of difficulty in micturition, 
and amount of upset during dressing of any wound. 

The significance of differences found was assessed 
using the y? statistic with Yates’s correction where 
appropriate.” Significance was taken to mean 
p<0-05. 


Results 


Children treated as inpatients were found to be 
more affected by their hospital stay than children 
treated as day cases. At one week after discharge 
parents reported that eight of 23 inpatient children 
had ‘needed a lot of extra attention since the 
operation’ compared with one of 35 day case 
children (y7=10-9, p<0-01). The trend was still 
present at three months but was no longer signifi- 
cant (p=0-2). Furthermore, at three months five of 
thé inpatient children were still affected by their 
hospital stay in their parents’ opinion compared 
with none of the day case children (7°=5-9, 
p<0-025). 

As might be expected, the parents of children 
admitted as day cases were mostly able to stay with 
their children all the time that the children were on 
the ward (32 out of 35) compared with only a 
munority of the parents of the inpatient group (five 
out of 23) (77=23-6, p<0-001). 

Parents were asked at one week after discharge 
what length of stay they would have preferred for 
their children. One third (seven out of 23) of the 
parents of the mpatient children would have pre- 
ferred a shorter stay and none a longer stay. Parents 
of four of the 35 day case children would have 
preferred a longer stay and three an even shorter 
stay (7°=6-9, p<0-05). 

There were no extra demands for community care 
facilities in the day case group. This 1s being 
reported m detail elsewhere. No differences be- 
tween the two groups were detected by the question- 
naires in the remaining five points looked at—that 
is, in the degree of upset on admission to hospital, in 
the amount of postoperative pain, in the frequency 
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of infection, or the difficulty with micturition after 
discharge home, and in the amount of upset during 
dressings of the wound. 


Discussion 


There have been many reports of psychological 
upset in children during and after admission to 
hospital; Fletcher has provided a comprehensive 
review.’ However, relatively few randomised con- 
trolled trials have been carried out. The disturbance 
to the child has been found in two (non-randomised) 
studies to be less if the parents sleep in the hospital 
with their child.© 7 Many parents are unable to stay 
and sleep in the hospital, however, even if the 
opportunity is offered. The usual reason for this is 
responsibility for other children at home, but some 
parents are themselves afraid of the hospital 
environment and are reluctant to remain there any 
longer than ts absolutely necessary. 

A reduced length of hospital stay is another 
method of reducing separation of children from 
their parents. In the present study we attempted to 
assess any difference in upset between children 
admitted as day cases and children admitted for two 
nights by means of a randomised controlled trial 
using questionnaires. The questionnaires used 
appear to have been effective in detecting psycholo- 
gical effects in that the questions devised were able 
to detect significant differences between the two 
groups of children. 

On the one hand, less upset might be expected in 
the shorter stay group because of a shorter exposure 
to the disturbing environment of the hospital; and 
on the other hand more disturbance might be 
expected in the shorter stay group if parental 
anxieties about care of the child discharged home 
soon after a general anaesthetic and surgical pro- 
cedure were communicated to the child. In the event 
the shorter stay group was appreciably less affected 
by hospital admission. According to the parents’ 
responses, inpatient children needed more attention 
on discharge home and were more likely to be still 
affected by their hospital stay three months later. 
The questions were designed to measure the child’s 
behaviour or change in behaviour, and it is open to 
question whether the demonstration of a greater 
change in behaviour in the inpatient children is a 
valid method of showing a greater detrimental effect 
of hospital admission, however, this does seem the 
most compelling interpretation. 


In view of the effect on the children staying in 
hospital for two nights, it is not surprising that one 
third of the parents of these children would have 
preferred a shorter stay in hospital. It 1s also worth 
noting that some of the parents of the children 
treated as day cases would also have preferred a 
shorter stay—the children were ın hospital from 8 
am to 5 pm-——but further shortening of the period of 
postoperative observation is controversial. 

Apart from minimising the effect on the child, 
another reason for keeping hospital stay to a 
minimum is the reduction in cost that results, 
although precise figures are difficult to give. Other 
possible arguments for shorter hospital stays are 
reductions in lengths of waiting lists and reduction in 
cross infection. 

On all these grounds it seems that efforts should 
be made to reduce hospital stay as far as possible 
With regard to the psychological effect on the child, 
the point was brought home to us by several 
comments on the returned questionnaires of the 
longer stay children such as ‘He’s always saying 
“you left me on my own in hospital and went 
away.’ 
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Fructosamine or glycated haemoglobin as a measure 
of diabetic ccatrol? 


J ALLISROVE* AND B L COCERILI+ 
*East <irmingham Hospita, 3:irmingham and }Solihull Hospital, Solihull 


SUMMARY Glycated haemoglobin A, (HbA,,), fructosamine, and total serum proteins were 
measuted in 30 normal arc 61 diabetic children. The normal range for HbA,, was 4-7-8-8% and 
for fructosamine was 0-98-1:&& mmol/l These were similar to adult normal ranges and there were 
no sizmificant age differzices during childhood. There was a highly significant correlation 
between HbA,, and frectosamine in the diabetic children but this was lost when only 
concentrations within the established rormal ranges were considered. Adjustment of concentra- 
tions of fructosamine for rotz] serum. proteins made no difference to the results. Changes in 
HbA, and fructosamine were followed in three newly diagnosed patients and in one whose 
diabetzs was getting worse HbA-, decayed with a half life of 28-7 days and fructosamine decayed 
with a half life of 16-5 days. Fructosamine concentrations were lower than expected in the 
patiens who were improving and higner than expected in the patient who was deteriorating. 

It is suggested that wha: fructosamme is not a direct substitute for HbA), it may be a useful 
adjunc: in determining whcther z patient is worsening or improving in the short term. A change 
from HbA,, to fructosamite fcr routine assessment of diabetes while retaining HbA on selected 
occasicns would result in some cost sa~ings while retaining the advantages of having both assays 


availatde. 


In recezt years measuremen: Df 2-ycated haemoglo- 
bin A, (HbA,,) has been w-dely mtroduzed as a 
measur: of medium term coxrol of diabetes and is 
used b, many diabetologis-s as the yarcstick by 
which ziabetic control is prigzd. However it is 
subject to a number of disadvartages. It requires 
incubation for several hours to remove the unstable 
intermediate Schiff base, it 5 quile a time consum- 
ing asszy to perform and, by comparison with the 
measur=ment of other ketoammnes, relative-y expen- 
sive. More recently, a methcd tas been cescribed 
for the measurement of glycated saram  Droteins, 
known as fructosamine, which is based on a colori- 
metric Jetermination utilisirg tke reducing proper- 
ties of “ructosamine at high TH.’ It has the advan- 
tage that it is rapid, inexpersive, and. can be 
automa ed, thus reducing the emount of leboratory 
time rezuired for the assay. Fe rave estimated that 
each H-A assay costs rougr Ly 592 to perfcrm while 
estimations of fructosamine >st only a few pence if 
the reazents are made up in tke .eboratory or about 
25p if the reagents are obtained in kit frm. 
We kave used both of thes essays to extablish a 
normel range for both HbA, and fructosamine in 


children and applied them to the study of diabetic 
children to determine whether fructosamine might 
be a suitable alternative or a useful adjunct to HbA,, 
in their routine management. 


Methods 


HbA,, was measured using an immobilised boronic 
acid microcolumn technique after overnight incuba- 
tion to remove the unstable fraction.” In our labora- 
tory this assay has a coefficient of vanation of 4% 
when HbA,, equals 12% and 8% when it equals 5%. 

Fructosamine was measured as previously 
described. Venous plasma was added to carbonate 
buffer at pH 10-8 containing nitroblue tetrazolium 
0-25 mmol/l. The absorbance at 530 nm was mea- 
sured 10 and 15 minutes after mixing and compared 
with a secondary serum standard which itself had 
been calibrated against l-deoxy, ]-morpholino fruc- 
tose in albumin solution (40 g/l) that had been 
treated in identical fashion. The whole assay was 
carried out at 37°C. Analysis was made using a 
Centrifichem centrifugal analyser. This is able to 
handle 24 samples simultaneously and each batch 
takes about 20 minutes to perform. 
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Patients 


A normal range of HbA,, and fructosamine concen- 
trations in children was established for our labora- 
tory by measuring both variables on samples taken 
at the time of routine venepuncture in 30 children 
who were admitted to hospital either for routine 
surgery or for medical reasons unrelated to abnor- 
malities of blood glucose control. All of these 
patients had a blood glucose within the normal 
range at the time of sampling. Verbal consent was 
obtained from the parents at the time and the study 
received ethical committee approval. The children 
were initially divided into three age groups: 0-5 
years, 5-10 years, and 10-15 years to assess any age 
related changes in either variable. Differences were 
sought using non-parametric statistical methods 
(Mann-Witney U test). 

HbA,,, fructosamine and total protein were mea- 
sured on the same samples taken from patients 
attending the children’s diabetic clinic between 
January 1985 and June 1986. The samples were 
obtained either by venepuncture or by finger prick 
and stored in fluoride oxalate tubes until sent to the 
laboratory. A fructosamine:protein ratio was de- 
rived by dividing the fructosamine concentration 
(in pmol/l) by the total protem concentration (in 
g/l). HbA, was then plotted against both fructosa- 
mune and fructosamine:protein ratio and the appro- 
priate linear regressions and 95% confidence limits 
fitted by the method of least squares. 

Both variables were measured at diagnosis and at 
frequent intervals for up to 19 weeks in three 
patients who were newly diagnosed. In all three the 
diabetes was rapidly brought under control and the 
blood glucose returned to near control values. The 
concentration of fructosamine at equilibrium (C) is 
determined by the ‘black box’ relationship’ and is 
dependent upon the rate of glycation (AG) and the 
half life (t2) of the proteins which are glycated 
according to the formula: 


C=AGXxt/ln2 


Preliminary data in our laboratory suggest that 
the rate of synthesis of fructosamine m vitro is 
directly proportional to the concentration of glucose 
in serum over a wide range. If the same is true in 
vivo,* the concentration of fructosamine at any one 
time is directly proportional to the integrated blood 
glucose concentration during a penod determined 
by the half life of the glycated proteins, assuming 
that the concentration of those proteins remains 
constant, which was shown in the case of our 
patients. 

From the ‘black box’ relationship it can be seen 
that ıt ıs only possible to estimate the half lives of 


HbA,, and fructosamine if their rates of synthesis 
are known. These can only be calculated precisely if 
the mean blood glucose concentration over the 
period studied 1s recorded. As this was not possible, 
for the purposes of these calculations, the mean 
values of the normal range of HbA,, and fructosa- 
mine were then subtracted from the appropriate 
observed value to eliminate the effect of de novo 
synthesis and the half life of each estimated from 
these derived values. 

The observed values of HbA, and fructosamine 
in these three patients, together with those of a 
fourth patient whose condition had been improving 
but then progressively worsened over several weeks 
(HbA,, concentration rising from 13-3% to 20%), 
were plotted against one another. Comparison was 
made with the regression line previously derived 
from the combined data of all the patients in the 
clinic in order to determine any differences between 
improving and worsening diabetes in the observed 
as against expected concentrations of fructosamine 
for a given concentration of HbA,,. 


Results 


Table 1 shows the means and standard deviations of 
HbA,, and fructosamine concentrations in the 30 
normal children divided into the three age groups. 
There were no significant differences between the 
values in the groups so they were all combined. 
Mean (SD) HbA,, concentration was 6-30 (1-08)% 
and fructosamine concentration was 1-33 (0-23) 
mmol/l with observed normal ranges (in the 30 
children studied) of 4-7-8-8% and 0-98-1-88 mmol/l. 
The upper limits of normal values were therefore 
taken as 9% and 1-9 mmol/l, respectively. There was 
no significant relation between HbA,, and fructosa- 
mine in these subjects. 

Individual concentrations of HbA,, and fructosa- 
mine in 129 samples from 61 diabetic children are 
shown in fig 1. A highly significant relation 
(p<0-001, r=0-69) was indicated and the linear 
regression and 95% confidence limits are shown 
When data points corresponding to values of HbA,, 


Table 1 Mean (SD) glycated haemoglobin A, and 
fructosamine concentrations in 30 normal children 





Age Glycated Fructosamine 
haemoglobin (%) (mmol/l) 
0-5 60 (10) 13 (0-2) 
5~10 70 (0 8) 1-3 (0-2) 
10-15 62 (11) 15 (03) 
Mean (SD) 63 (11) 13 (02) 
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Fig 1 


outsid: the normal range were excluded, however, 
the re.ation significance could not be shown. When 
HDA, was plotted against the fructosamine:protein 
raho cather than fructosamine almost identical 
resulte were obtained. Ther2 wes very little vanation 
in total procein between petients (mean (SD) 65-25 
(4-36) g/l) and the similar relation (r=0-68, 
p<0-()1) suggested that the “ructosamine:protein 
ratio zalcuation confirmed no advantages over 
fructce amine in these patients end has therefore not 
been =onsidered further. 

The changes in HbA,, and fructosamine with time 
from Gagnosis in the tree patients who were newly 
diagn=sed and being brcughbt under control as 
stowm in figs 2 and 3. In all three patients 
fructcsamire concentration had returned to within 
the ncrmal range by 40 davzs. In contrast the HbA, 
concentration was still raised at this time ın all three 
and ix one case was still reisec at 80 days. Half life 
valuez of HbA,, and fructosamme were calculated as 
descr-ded above for all three patients: both showed 
an apparent single half life of decay and the results 
are sown in table 2. In all cases the half hfe of 
fructosamine was shorter than that of HbA,, (mean 
16-5 r 28-7 days). Also shcwn in figs 2 and 3 are the 
concentrations of HbA,, end fructosamine plotted 
agairt time in the cne patient whose condition 
worsened. 

Fig 4 shows the HbA and fructosamine concen- 
traticis in all four patients plotted against each 
other and campared with the observed regression 
lme. In all three newly diagnosed patients the 
fructzsamine concentraticns were lower than ex- 


Nearer 
ue 





Table 2 Half hfe of glvcated haemoglobin A, and 
fructosarrane in three newly diagnosed patents 


Patent Sex Days Half life (days} 
No from 
diagnosis Glycated Fructosamine 
haemoglobin A; 
1 F 82 345 18-2 
2 F 99 223 13-6 
3 F 133 293 17-6 
Mean 28 7 16-5 
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Fig2 Changes in glycated haemoglobin A, in three newly 
diagnosed diabetics (@——-@; x— x; A——-A) who were 
rapidly brought under control and one other patient 
(O——<) whose diabetes worsened The interrupted line 
represenss the upper limut of normal 
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Fig3 “Changes in fructosamine in three newly diagnosed 
diabetics (@——-@, x——x, A— à) who were rapidly 
brough: under control and one other patient (O—O) 
whose diabetes worsened. The interrupted line represents 
the upper limu of normal. 
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Fig4 Relation between glycated haemoglobin A, and 
fructosamine in four patients compared with the regression 
stanstic The three newly diagnosed patients. (@——®; 
X——X, Å—— AÀ) were rapidly brought under control, 

in the other patient (O-C) the diabetes worsened. 
Arrows indicate direction of progress 


pected since the points fell below the regression line. 
Conversely all the points derived from the period of 
deterioration in the fourth patient lay above the 
regression line indicating a concentration of fructo- 
samine that was higher than expected. 


Discussion 


Poor diabetic control leads to an increased incidence 
of long term complications, particularly retinopathy 
and nephropathy,” and maintenance of good 
control can help to delay their onset. Objective 
methods of assessing diabetic control have been 
increasingly used in the past decade to help achieve 
the aim of near normoglycaemia. HbA,, has been 
the mainstay of these methods but recently fructosa- 
mine has been introduced and is now measured 
routinely in some clinics including our own. The 
results of these studies show that the ranges of 
HbA, and fructosamine in normal children are very 
similar to those of normal adults and no age related 
differences were shown. 

Fructosamine concentration measured as de- 
scribed here has been shown to reflect mainly the 
concentration of high molecular mass ketoamines or 
glycosyl proteins? with little or no interference by 
other physiologically important reducing substances 
under the conditions used. It ıs therefore a useful 
indicator of glycaemic state in the period before its 
measurement. 

The method of estimating the half lives of HbA,, 
and fructosamime assumed that the blood glucose in 
the diabetic children promptly returned to a mean 
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normal value at the start of treatment and was 
maintained so thereafter. It also assumed that a 
mean normal blood glucose would yield mean 
normal HbA,, and fructosamine was unaffected by 
the diabetic state. While the latter two assumptions 
are reasonable, clearly the first is not and the effect 
of this is to give values of the half lives that are 
slightly longer than the true one. Nevertheless, it is 
valid to compare the two half lives as, during the 
period studied, both were subject to the same 
influences of blood glucose fluctuations. 

We have shown that the half life of HbA, is about 
four weeks and confirmed the finding of others that 
the half life of fructosamine ıs substantially shorter 
at two and half weeks.2? It is, therefore not 
surprising that the correlation between HbA,, and 
fructosamine was only 0-69 and that this dis- 
appeared when only values within the normal range 
were included, although it has been claimed that the 
different half lives of the substances is not the only 
contribution to this finding. t? Fructosamme is there- 
fore not a direct substitute for HbA, and the 
advantages and disadvantages of each assay must be 
considered when deciding whether it might be a 
suitable alternative, as has been previously 
suggested.’ ' The introduction of fructosamine mn 
addition to HbA% would inevitably increase the 
overall costs of assessing diabetic control (by about 
10-15% if the reagents are made up in the labora- 
tory) and cannot be reasonably justified as a routine 
measure. Conversely, a complete change to fructo- 
samine as an alternative to HbA, would only lead to 
small annual savings (in a paediatric clinic) and is 
difficult to justify on clinical grounds at least until 
more widespread experience has been gained with 
the assay. The relatively short half life of fructosa- 
mine leads to a rapid improvement in 1ts concentra- 
tions after a short period of good control and may 
give a false sense of security regarding longer term 
control that measurements of HbA might indentify 
unless more frequent fructosamine estimations are 
made. In addition, conditions associated with re- 
duced plasma proteins or increased rates of protein 
turnover such as pregnancy or nephrotic syndrome 
would be expected to give falsely low fructosamine 
concentrations. 

Perhaps the best policy 1s to use fructosamine 
instead of HbA,, for most routine purposes while 
retaining occasional HbA, estimations (for ex- 
ample, once a year as part of an ‘annual check’) in 
addition. Furthermore, as we have shown that as 
expected, fructosamine concentrations are lower 
than predicted by HbA;. when patients are ım- 
proving and vice versa, it may be possible to use the 
two parameters together, under certain circum- 
stances, to determine whether a patient is improving 
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or wccsening in the short erm. Fructosemine may 
be a weful adjunct to HbA,, in this respect. Such a 
policy would still reduce tke overall costs of assess- 
ing diabetic control while retaining the flexibility of 
having both assays availatle. Further studies are 
nseded to test this hypothesis 
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Isolated pulmonary histiocytosis 


H P McDOWELL, P I MACFARLANE, AND J MARTIN 
Department of Haematology and Oncology, Royal Liverpool Children’s Hospual, Alder Hey, Liverpool 


SUMMARY Pulmonary disease in the ‘histiocytosis syndromes’ is not uncommon. Isolated 
pulmonary histiocytosis, however, is rarely diagnosed. We describe three patients with this 
condition, with ages ranging from 3 weeks to 914 years, in whom there was no evidence of disease 
in any other organ. Their presentation, treatment, and clinical progress over three years of follow 


up are discussed. 


Pulmonary histiocytosis most commonly occurs as 
part of multisystem disease by histiocytosis X. 
Disease limited to the lung 1s recognised as a cause 
of interstitial lung disease in adults* but has not been 
extensively reported in children. 

We report here three cases of isolated pulmonary 
histiocytosis and describe their clinical course in the 
three years since diagnosis. 


Case reports 


Case 1. A 2 month old boy presented with a 
clinically diagnosed bronchopneumonia. Persistent 
cough and breathlessness were accompanied by 
poor feeding, vomiting, and weight loss. On exam- 
ination he was tachypnoeic, not cyanosed, but 
crepitations were audible over both lung fields. A 
chest radiograph showed soft hazy infiltrative 
changes in both lungs, which were more noticeable 
on the left (fig 1). He was treated with antibiotics 
and chest physiotherapy with some resolution in his 
symptoms. At 4 months of age he had a further 
exacerbation of breathlessness that was accompa- 
nied by wheezing and cyanosis. A further chest 
radiograph showed asymmetrical fine reticular infil- 
tration of the left lung. Isotope lung scanning 
showed normal perfusion, but diminished ventila- 
tion in the right lung. Histological examination of a 
specimen from an open lung biopsy of the left lower 
lobe showed diffuse proliferation of histiocytes 
between alveoli and around terminal bronchioles; 
this was compatible with a diagnosis of pulmonary 
histiocytosis X. 

After a course of treatment with vinblastine, 
prednisolone, and etoposide (VP16) there was a 
definite improvement. Steroids were continued until 
the age of 15 months. At 3 years of age he remains 
free of symptoms and is on no treatment. Clinically 
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he has some chest overinflation with sternal promin- 
ence, and his height and weight are following the 
50th and 10th centiles, respectively. The most recent 
chest radiograph showed reticular shadowing in 
both lung fields ın the upper and mid zones. 
Histiocytosis has not developed at any other organ 
site. 


Case 2. A 3 week old girl first presented with a two 
day history of cough, breathlessness, and slow 
feeding. She was feverish and had signs of respira- 
tory distress with widespread crepitations and 
wheezes over both lungs. The rest of the examina- 
tion was normal. A chest radiograph showed patchy 
shadowing ın the right upper zone and antibiotics 
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Fig1 Chest radiograph of case 1, aged 2 months at the 
tune of presentation, showing soft hazy infiltrative changes, 
most noticeable in the left lung. 
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were prescribed for what aas thought to be broncho- 
poeumoxa. Her cor:ditto1 mproved but she was 
readmittec (wo weeks late: vath a similar illness and 
this was “cowed by a further six episodes warranting 
acmissicis during the first “= months of life There 
was sever2 failure to thnv+ with an appreciable fall 
off in weight. Medicat cr melud:ng mhaled B, 
azonist b-onchodilaczors. anuckolmergic agents, 
anubiotizs. and corticoste-ods failed to show anv 
imodrovement in her condition Extensive mvestiga- 
ticas were performed; sweat chloride analysis and 
serum immunoglobulins gave normal results as did 
branchostaphy and a  Sontrast oesophagogram. 
S2rial ch2s: radiographs s19~2d widespread infiltra- 
tive charges and fine noda ar shadows mainly m the 
uzper ard midzones of the left lung (fig 2). Isotope 
Acng scaaming showed m smetchjng with a greater 
d:minution in ventilatior than perfusion to these 
areas. At 1. months of azz an open lung biopsy 
specimer snowed infiltrat cr 97 perizronchiolar and 
interalveo_ar walls by prclcfereting histiocytes. Full 
evzluaticn ncluding bone narrow aspirate examina- 
tian, plan radiograph skeletal survey, and isotope 
bone scaa did not shew ev.derce of histiocytosis at 
any other site. Treatment wich predmsolone and 
vindlastime was given, but ro improvement occurred 
until etcpeside was substitaced for vinblastine. 
Taere was then a noticeable 1mprcvement of res- 
piratory 3ymptoms and gwth. 

At 3 years 7 months o? age, when clinically her 
symptoms were well contaclied, a respiratory arrest 
occurred & home and the child was brought into 


hospttal dead. At postmortem examination the 
findings showed pulmonary histiocytosis Both 
upper lobes contained small emphysematous cysts 
beneath the pleural surface and numerous small 
yellow nodules These nodules showed the histolo- 
gical features of histiocytosis X. 


Case 3. A boy, aged 9/4 years, was referred because 
he had had a recurrent cough for four months that 
had been unresponsive to inhaled B) agonist bron- 
chod:lator treatment. Physical examination was 
normal and initial chest radiograph showed only 
minimal perihilar streaking Symptoms persisted 
and after a further three months the radiological 
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Fig3 Chest radiographs of case 3 (a) at presentation 
showing perthilar streaking and (b) three years later’ this 
shows the progression to fibrotic changes witk partial lobar 
collapse and granularity in the right midzone. 
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Fig2 Ches: rcdiograph of caez2, showing widespread 
infi rative changes and ncdular shccows in the left lung. 


features had progressed to extensive perthilar and 
paratracheal streaky infiltrative changes accom- 
panied by loss of lung volume (fig 3a). On chest 
ausculation crepitations were present over both 
lungs, but there was no wheezing Peak expiratory 
flow rate was 67% predicted for height, and did not 
improve significantly after inhaled bronchodilators. 
Further pulmonary function tests showed a re- 
duction in vital capacity (45% predicted), more so 
than functional residual capacity (78% predicted, 
measured by helium dilution). This reduction 
occurred at the expense of increased residual 
volume so that the ratio of residual volume to total 
lung capacity was increased (38%). The ratio of 
forced expiratory volume in one second to forced 
vital capacity was normal (85%). This reflects a 
restrictive defect with evidence of gas trapping. 
Isotope lung scanning showed patchy decreased 
ventilation to the left base but normal perfusion. As 
a consequence of this mismatching he was 
hypoxaemic at rest (PaO, 7-9 kPa). An open lung 
biopsy specimen showed infiltration of peribron- 
chiolar tissue and alveolar walls by histiocytes and 
plasma cells. He has remamed well with minimal 
respiratory symptoms, and there is no disease in any 
other organ system in the three years since diagnosis. 
Despite absence of symptoms and physical signs his 
pulmonary histiocytosis has progressed radiologi- 
cally with more noticeable penhilar streaking and 
fibrotic changes leading to partial nght lower lobe 
collapse (fig 3b). There are no clinical or electro- 
cardiographic signs of pulmonary hypertension. 


Discussion 


Histiocytosis limited to the lung as described in 
these three cases 1s a rare cause of interstitial lung 
disease in childhood. The entity, histiocytosis X, 
encompasses an overlapping group of disorders that 
share the common histological features of prolifera- 
tion of atypical histiocytes, but each disorder has 
widely different patterns of organ disease and a 
variable prognosis ranging from excellent to lethal + 
The lungs are affected ın 50% of children who have 
multisystem disease> but much of what 1s known 
about isolated lung histiocytosis 1s based on the 
expenence in adult practice of a relatively benign, 
frequently self limiting cause of interstitial 
pneumonitis in the young or middle aged t Reports 
of ‘primary pulmonary histiocytosis’ in children? and 
adults have included patients with histiocytosis 
disease at other organ sites outside the lung. To our 
knowledge there have been only three previous 
reports in children of lung histiocytosis X as the sole 
organ to be affected.°% 

Two of the children reported here presented early 
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in infancy with failure to thrive and persistent 
breathlessness. Both infants had presentations sug- 
gestive of alternative diagnoses and their initial 
chest radiographs were not typical of interstitial lung 
disease Only later in the clinical course did nodular 
or reticular shadows become apparent, and these 
were accompanied by prominent perihilar streaking. 

The usual radiographic features of primary pul- 
monary histiocytosis in adult patients are fine or 
coarse reticular or nodular infiltrates in the upper 
and midzones with notable sparing of the costophre- 
mc angles.” If the disease progresses small cysts or 
bullae appear and eventually there is fibrosis and 
‘honeycombing’.’ Hilar lymphadenopathy is un- 
usual. The radiological features of primary pulmon- 
ary histiocytosis are not specific enough to make the 
diagnosis in adult practice, and our experience in 
children would support this. Investigations, other 
than lung biopsy, were not of diagnostic value but 
are necessary to exclude important alternative 
diagnoses. Pulmonary function testing in adults has 
shown variable patterns but the most consistent 
abnormality has been depression of diffusion cap- 
acity reflecting disease of the alveolar capillary 
vasculature.’ Isotope ventilation/perfusion scanning 
in two of our patients gave considerably abnormal 
results though certainly not specifically diagnostic 
for histiocytosis. In general ventilation was more 
impaired than perfusion, and the areas affected 
were more extensive than shown radtologically. 
Isotope scanning of this type may be of value in 
serially following affected children as it is apparent 
that clinical symptoms, signs, and radiological 
appearances do not necessarily parallel one another. 
Gallium 67 isotope scanning has been unhelpful in 
adult patients. !° 

The histology of histiocytosis in the lung is not 
essentially different between primary pulmonary 
histiocytosis and the disseminated disease. The 
lungs contain yellow or grey nodules and subpleural 
cysts, which are predominantly in the upper lobes 
and vary in size from 1 mm to 1:5 cm. The nodules 
contain mainly atypical histiocytes (Langerhans 
cells) and eosinophils with few lymphocytes. This 
infiltrate 1s mainly peribronchiolar but is also 
present ın the alveolar wall and around small vessels 
and capillaries. Langerhans cells are not normally 
present ın the alveolar wall and rarely present in the 
bronchilar wall of the adult lung.’ Electron micros- 
copy of Langerhans cells shows characteristic cyto- 
plasmic organelles (Birbeck granules). On disease 
progression affected areas are replaced by fibrous 
tissue leaving characteristic stellate shaped scars. 

It is now thought that histiocytosis X is a non- 
malignant proliferative disorder of the Langerhans 
cell system, and that histiocytes share numerous 
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morpholog cal and tbidiorizal feawres with 
macrophages. The Langerians cell sys-em can be 
regarded z: a subpopulawoa of the moncnuclear cell 
system anc is Closely alaryed to T cell populations 
and the lymphocytic immune system.!!  Identifi- 
cation cf Langerhan cells coatainirg Birbeck 
granules cen now be performed using the mono- 
clonal anttody OKTE and antibody to S100 
protein.* 4 

Such is the apparent ra#v of isoleted pulmonary 
histiocytosis in children frat it :s likely taat only the 
most severe or fatal cases will 32 repcrted, therefore 
conclusicns about clinical features. treatment re- 
sponse, and natural history mus: be Wewed with 
caution, n Dur experience there is an inital phase of 
prominert respiratory svazptoms (and zrowth fai- 
lure in in=ants) but radiò ogical featuces are not 
typically radular or reteular until later. After a 
veriable pe~tod the sympło:ns improve considerably 
but radio!agical signs of the disease do not show any 
resolution erd may even skow a progre: sion. 

The ca1s2 of death in cas2 2 et the age of 3 years 7 
months :s unexplained b7 postmortem findings. 
Despite etensive pulmonary disease with cyst 
formatiom sh2 appeared ic 1ave beer. symptom free 
for some while We specnlete thet ske suffered 
catastropa.¢ -pneumothcraces frcm rudture of a 
subpleurel cyst; this is a >o>mpflication of pulmonary 
histiocytcsis occurring in up to 10% of adult cases. 

Unlike h siocytosis lin ted to cther engle organ 
sites where the prognosi: ts usually good, the 
prognosis for primary pulmonary hist-ocytosis in 
childhood is, at best, trpredictatle. Based on 
current available informacion no strong recom- 
mendations can be mate fr the treatment of 
primary dumonary histiccytcsis, althocgh a ther- 


apeucic trial of steroids in symptomatic patients 1s 
justified. 
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The trisomy (5)(q31-qter) syndrome: 


study of a 


family with a t(5:14) translocation 


A C ELIAS-JONES,* P HABIBI,* V F LARCHER,* T SPENCER,f AND L J BUTLER} 
*Department of Paediatrics and the Regional Cytogenetics Unit, Queen Elizabeth Hospital 


for Children, London 


SUMMARY We report a child with multiple malformations caused by trisomy for the distal part of 
the long arm of chromosome No 5. A neonatal diagnosis of Down’s syndrome had previously 
been made on the basis of clinical examination and the detection of an additional chromosome 
not unlike No 21. A subsequent clinical re-evaluation, with the cooperation of the parents who 
permitted further studies, led to the confirmation of the true diagnosis. The mother was the 
carrier of a balanced translocation between chromosome No 5 and No 14. The child had severe 
growth and psychomotor retardation and characteristic features: microcephaly, antimongoloid 
slant, epicanthus, low set ears, downturned mouth, and long upper lip. She was hypertonic and a 
congenital heart disease (atrial septal defect) was present. We have compared this case with 
others known to be trisomic for segment 5q31—cter. 


Though increasing numbers of patients with small 
chromosomal duplications and deficiencies are 
being shown by improvements in G-banding resolu- 
tion, compared with classical trisomics and major 
deletions, they remain small in total. There are also 
appreciable differences in frequency, presumably 
related to potential viability, between different 
duplications of even the same chromosomes. Thus 
in chromosome No 5 there are far more partial 
trisomies for 5p, a well recognised syndrome, 
compared with duplications of the long arm (59). 
Less than 20 such cases have ever been discovered’; 
all except three represented trisomies for the ter- 
minal zone. We recently carried out a re-evaluation 
of a child who had been studied in the neonatal 
period and she proved to be mostly trisomic for the 
distal part of 5q (q31 to qter); this resulted from a 
balanced t(5:14) translocation in the mother. There 
are only seven cases from five families in the 
literature with the same duplication, all of them 
involved different translocation combinations from 
the case reported here.* © 


Case report 


A girl, now aged 3 years, was the fourth child of the 
second marriage of an English mother and Gambian 
father. Her three male siblings were’ all clinically 
normal; the mother’s fourth pregnancy ended in 
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miscarriage. The first marriage resulted in three 
male children, all now adopted, the youngest of 
whom had congenital hydrocephalus and polydactyly. 
The propositus was born at term after a normal 
pregnancy. Birth weight (2200 g), length (43 cm), 
and head circumference (32 cm) were all well below 
the third centile. Her facial appearance was unusual 
with a slight mongoloid slant of the palpebral 
fissures. She had a large umbilical hernia and there 
was a 2/6 ejection systolic murmur at the mid sternal 
edge. In the neonatal period she had had two 
episodes of cyanosis and breathlessness during feeds. 
Although the electrocardiogram was normal, the 
chest radiograph showed slight enlargement of the 
cardiac silhouette and mild pulmonary plethora. A 
subsequent cardiac assessment using echocardiogra- 
phy showed a secundum atrial septal defect. Treat- 
ment was commenced with digoxin and diuretics. 
A chromosome analysis performed soon after 
birth indicated the presence of an extra chromosome 
similar in size and morphology to No 21 though the 
centromere region differed slightly. A pericentric 
inversion of chromosome No 9 was also present and 
blood samples from both parents were requested. 
These were not forthcoming and in view of the 
clinical and chromosome appearance a working 
diagnosis of Down’s syndrome was made. | 
Further studies were not possible until she was 
aged 20 months when she was admitted to this 
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hosptal for investigator 37 severe failu-e to thrive 
acd cevelopmental delar. ler height, weight, and 
head circumference had 1tema.ned well below and 
were fallirg further from the third cenae (fig 1). 
Her facies were unusual bet were basically lacking 
the more important po:ttrve stigmata of Down’s 
syndrome, aad the slop2 of me narrov palpebral 
fissur2s wes now somewa: antimongoloid (fig 2). 
There was a right epicanctic fid, and tre upper lip 
was long and associated aih 3 slightly cownturned 
mouth. The zars were smal and iow set. The hair 
was rather sparse and there wes widespread excori- 
ated =czema. The lowe: Iimts were spastic with 
hypertonia and scissoring. A “arge umbfical hernia 
conta nmg bowel was stl present and che cardiac 
signs remained unchangec. 


Investigations 


Skull radiography showed >remature fusion of the 
saggital and lambdoid saures, but a computed 
tomogram was normal “lke bone age was retarded 
(12 months). Audiology skc»2d a bilateral mixed 
hearing deficit. 





Figl Patient aged 21 monti: -howing repaired umbilical 
kerntc and pocr growth. 
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Fig2 Patent aged 21] months showing narrow palpebral 
fissures, dysmorphic facial appearance, and the sparse hair 











Results of biochemical and haematological inves- 
tigatizas showed no evidence of malabsorption. 
Renal, adrenal, liver, and thyroid function tests gave 
normal results. Plasma and urine amino acid profiles 
were normal as were serum concentrations of trace 
metas including iron, zinc, and copper. A der- 
matozlyphic study showed an unusual combination 
of pa~erns consistent with a chromosome abnormal- 
ity bat not Down’s syndrome. Six out of 10 digits 
had saple arch patterns and a distal t triradius was 
preseat on the right hand (fig 3) but not on the left. 
The D line exit was in the fourth interspace on the 
right, but the d triradius-was absent on the left. 
There were no patterns on the thenar, hypothenar, 
and lallucal areas except for a small hypothenar 
loop >n the nght palm. 


Cytogenetics 


The >pportunity was taken to study the patient 
furth2r, and also to karyotype both parents. The 
centromere region of the additional acrocentric 
chromosome was different from the other G group 
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chromosomes by virtue of a very small pale sub 
centromeric region in the long arm thus indicating 
that it was a translocation product. The distal 
segment of the long arm including the dense band, 
though similar to No 21, probably represented the 
terminal region of another autosome ending in a very 





Fig3 Palmar creases and dermatoglyphic patterns 
(right hand) 
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pale telomere. The mother was found to have the 
same recombinant chromosome as her daughter, 
replacing a No 14, and this had resulted from a 
balanced translocation between No 14 and the 
terminal part of long arm No 5, the break points 
being respectively q11 and q31. (46,XX,t(5:14) 
(q31:q11)) (fig 4). The ovum at conception there- 
fore contained a normal haploid set of 23 chromo- 
somes together with the small recombinant chromo- 
some. The father was the carrier of the No 9 with the 
pericentric inversion (46,XY, per.inv. 9). 

The propositus therefore resulted from a 3:1 
segregation from the chain quadrivalent formed at 
pachytene in maternal meiosis. She is trisomic for 
the centromere region of No 14 and the segment q31 
to qter of chromosome No 5. The three male siblings 
were all proved to be carriers of the same balanced 
translocation. It has not been possible to karyotype 
the three half siblings of the first marriage. 


Progress and management 


Her eczema responded dramatically to a diet free of 
milk and eggs. Treatment with digoxin and diuretic 
was continued and the umbilical herma was repaired 
surgically. By the age of 25 months her speech was 
limited to short monosyllabic babble and there was 
moderate to severe hearing loss. Her Griffiths’s 
scale performance was rated as ‘general’ 2 months, 
‘hand/eye coordination’ 6 months, and ‘social’ 7 
months. 

A year later (aged 3 years 1 month) she was sitting 
unaided, walking with gaiters, and able to roll over. 
She could say two words and was finger feeding. 
However, she remained clearly microcephalic and 
dysmorphic in appearance with hypertonia. 


l4pter—>qil 


Recombinant 
chromosomes 


Fig 4 Partial karyotype of mother showing a reciprocal interchange between chromosome Nos 5 and 14 with the break 
points as indicated (x10 000). Her daughter therefore received from her the small recombinant chromosome additional to a 


normal haploid set. 
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Discussion 


Though this child had a supertcial resemolance to a 
child with Down’s syndrome iz zhe newborn period, 
detailed appraisal of her chimical features during her 
second ard third years of iře aave e:iabished firm 
similanties with other petierts having a proven 
duplication of the termina region from >and 31 of 
the long erm of chromesorre No 5. The main 
malformazions of a total of grt cases. including this 
case, are reviewed in the tetle2~ In the series there 
is a preddmmance of feriniles (seven remale:one 
male). The average maternel sge was no increased 
as all the cases resulted fror <amiltal trarslocations. 
All were of low birth weight with exidence of 
intrauterime growth retardation cnd gsowth that 
continued to tall away frem telow the thxrd centile. 
Severe psychomotor retardetion with deafness was 
soon apparent. Recorded cases ace microcephalic 
with distirctive facies incLcine antimongoloid slant 
of narrow palpabral fissures Most have 2pitcanthus 
and hypertelorism; strabismus may be present. The 
mouth is somewhat smal end down-urred with a 
rather long upper lip. Th> cars are usualy low set 
and often large. There maz be minor dig-tal anom- 
alies and -here is a hizo frequency f cardiac 
malformation The child described here. therefore 
represents £ typical example ct the syrdrcme. Some 
variation in the clinical appearance is to be ex- 
pected, however, in view o` the dfferect chromo- 
somes invo.ved with No 5 n the rearrangements 
The age gt the time of reporting in the previous 
cases varied from the neakora to 4 yeers and all 
were alive: at zhe time.*° 

The results of chromosome segregation in this 
family will lead to normal and balanced carriers 


Tatle Clirical features of tem. 5(c3I-qte-) ın reported 


Fergusor-Srath = Osztoics 
et al CEBF end Liss (1975F 
Case 1 Case 2 

Fambhal tran locaton t(2:5] t{2 5) 
Growth retarciatica + _ 4 
Psychomotor retardaton + ~ + 
Microcephaly + - + 
Antimongolozd slant + 
Epicanthus — + 
Hypzrtelorism + — 
Strabismus - F 
Long upper Bp — 
Downturned mowh 
Micrognathia 
Low set ears (larze) + Š + 


Carchac malfsermation + 


from regular alternate segregation in maternal 
meiosis, but grossly unbalanced and potentially 
non-viable zygotes will result from adjacent segrega- 
tion because the size of the duplication and de- 
ficiency anomalies are so large. A 3:1 segregation of 
the normal No 5 and No 14 chromosomes with the 
small recombinant chromosome, however, represents 
only a small duplication and is presumably viable. 
Complete trisomics for Nos 5 and 14 from other 3:1 
segregations are again not viable. On this basis ıt is 
likely that the defective half brother has the same 
chromosome imbalance as the propositus. Though 
clearly indicated, prenatal screening of future 
pregnancies in this family is unlikely as the mother is 
against termination of pregnancy under any circum- 
stances. 

This study indicates the importance of persistence 
in follow up in both the clinics and the laboratory 
despite initial lack of cooperation on the part of the 
parents. Only when samples from the parents were 
forthcoming, coupled with a re-evaluation of the 
child’s karyotype and clinical signs including 
dermatoglyphics, could a definitive diagnosis be 
made 


We are grateful to Mrs Karen Spencer for secretanal help 
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Case 1 Case 2 
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+ + + + 
+ + + 
+ + + + + 
+ + 
+ + + 
+ 
+ 
+ + 
+ + 
+ + + 
+ + (+-}small) 
+ + + 
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Short reports 


Liver failure and Epstein-Barr virus infection 


N J SHAW AND J H Z EVANS 


Department of Paediatrics and Child Health, St James’s University Hospital, Leeds 


SUMMARY A 5 year old b>y developed liver failure 
secondary to infection witk Epstein-Barr virus. He 
was subsequently shown to have a partial C4 
complement deficiency. The importanc: of con- 
sidering Exstein-Barr virus zs a cause of fulminant 
hepatic fai vre and the need te assess immune state 
in stch ar event is empluasis=c. 


Case report 


A 5 year o.c boy was referr2] tecause of -ncreasing 
jaundice and confusion. He had been tmwell for 
four days. initially he wa. just listless but he 
subsequently lost his appe:ite aad started vomiting. 
On the morning of referral he was vom ting pro- 
fusely and complained of abdominal pañ, by the 
afternoon he was delirious and jaundiced There 
was nothin2 of note in his xcedical or famiy history. 
He had had no contact wi-h hepatitis but had been 
on a schoo nip to a farm 022 week earlier. He had 
received nc olood transfusscrs zor had he zaken any 
drugs recertly. On arrival at 1cspital he was drowsy 
and responded only to parfu. stimuli Grade IV 
coma). He was restless arc had bite manks on his 
arms (selfinflcted). His popil were diated but 
reacted to fight; his fundi were normal He had 
generalised ^yper-reflexia acd extensor pantar re- 
sponses. Ee was deeply camdicei with hepatic 
fetor. he was also dehycracec and had a blood 
pressure o- 125/75 mm He and a temperature of 
36:6°C, Neither his lives aoz hs spleen were 
palpable. ote had no lymphadenopathy and his 
tonsils wer2 normal. 


The results of investigations were as follows: 
prothrombin ratio 5-2; thrombin time 18 seconds 
(contral 14 seconds); kaolin cephalin clotting time 
43 seconds (control 42 seconds), bilirubin concentra- 
tion 5&4 umol/I (direct bilirubin 301 pmol/l); alanine 
amino‘ransferase activity 5560 IU/I; alkaline phos- 
phatase activity 310 KAU/]. Blood glucose was 4-3 
mmol/ and plasma protems were normal His 
haemcelobin was 109 g/l, white cell count 32-6X10°A, 
(83% neutrophils, 13% lymphocytes), platelets 
294x12°/1, reticulocytes 7:8%; the blood film was 
norma. and a direct Coombs test gave a negative 
result. 

His serum sodium concentration was 136 mmol/l, 
potasssam 5-3 mmol/l, bicarbonate 17 mmol/l, urea 
11-7 mmol/l, and creatinine 183 pmol/l Microscopy 
of the urine showed the presence of red cells and red 
cell casts and urinalysis gave a positive result for 
proteir (++), blood (++++), and bilirubin (a 
large amount); the urobilinogen was normal. 

A Paul-Bunnell test, Monospot test, and test for 
serum antibodies to Epstein-Barr virus all gave 
positivz results (table) Serum C3 concentration was 
D-86 gl (normal range 0-55-1-20), C4 0-14 g/l 
(normel range 0-2-0-5), and C4 functional activity 
was 50%0 of normal as assessed by haemolytic assay. 

The following investigations gave normal results: 
lumbar puncture; blood and urine culture; hepatitis 
B surface and core antigen tests; antibody titres to 
hepatitis A, cytomegalovirus and leptospira; analy- 
sis of immunoglobulins; and ultrasound examination 
of the iver and spleen. 

He was managed on the intensive care unit. His 
fluids were restricted to 1000 ml/m?/day of 10% 
glucose. He received fresh frozen plasma to improve 


Table Rest of tests for serum antibodies ta Epstein-Barr virus 


Af 
pres=ntation 
IgM to Epstem-Barr viral capsid excigen + 
IgG to Epsten-Barr viral capsid angen + 


IgM to Epstem-Barr virus nucleer enugen a 


Time after presentation 


2 Montis 4 Months 9 Months 12 Months 


+ weak 


a> 


ont 


his prothrombin ratio, vitamin Kı, cimetidine, 
lactulose, and oral neomycin. Ampicillin was started 
to cover the possibility of leptospirosis before the 
result of the Monospot test was known. Interest- 
ingly, he did not develop an ‘ampicillin rash’. 

For 24 hours he was in grade IV hepatic coma and 
received imtravenous mannitol when his pupils 
became unreactive to light. He then improved 
rapidly with decreasing jaundice and an improved 
level of consciousness. Four days after presentation 
he was fully conscious and his serum bilirubin was 
175 umol/l, prothrombin ratio 1-4, and alanine 
aminotransferase 1400 IU/L. After two weeks his 
serum bilirubin was 29 umol/l. His alanine amino- 
transferase was 39 IU/] after five weeks. One year 
after presentation he remains entirely well, but his 
C4 concentration and functional activity remain low. 


Discussion 


This 5 year old boy presented with a rapid onset of 
hepatic failure with evidence of glomerulonephritis 
shown by the presence of red cell casts in the urine. 
This was shown to be secondary to infection by 
Epstein-Barr virus as evidenced by a positive 
Monospot test and the presence of IgM and IgG 
antibodies to the viral capsid antigen. Other causes 
of liver failure were excluded. There were no clinical 
features to suggest infectious mononucleosis and he 
did not have an atypical lymphocytosis. He has a 
complement C4 deficiency that may account for the 
severity of his illness. 

Numerous complications have been reported in 
association with infectious mononucleosis but severe 
jaundice with liver failure is very rare. Although 
raised aminotransaminase activities are found in 
roughly 80% of patients with infectious mononuc- 
leosis, clinical jaundice occurs in 5% only.! There 
are only 12 reported cases of hepatic failure secon- 
dary to Epstein-Barr virus infection with only one 
survivor. The fatal cases are reviewed by White and 
Juel-Jensen.’ The sole survivor was a 25 year old 
man who developed signs of hepatic coma 16 days 
after presentation with a maximum serum bilirubin 
concentration of 170 pmol/l. He recovered after 
being in stage IHI coma for two days; his recovery 
was attributed to the use of high dose steroids. All 
but one of the reported cases had typical clinical 
features of infectious mononucleosis. It is well 
known, however, that primary infection with 
Epstein-Barr virus often occurs in children without 
symptoms or typical clinical features. 
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It has been suggested previously that failure to 
develop atypical mononuclear ceils during Epstein- 
Barr virus infection may represent a defect in cell 
mediated immunity.* There have been several re- 
ports of cases of fatal infectious mononucleosis 
where an immune defect has been identified, the 
most well known being those individuals with the 
X linked recessive lymphoproliferative syndrome 
(Duncan’s disease). A severe illness consequent to 
Epstein-Barr virus infection in an individual with a 
complement deficiency, however, has not previously 
been reported. Individuals who are deficient in C4 
may have an impaired immune response to viral 
antigen that could account for the severity of the 
illness experienced by this child.* 

It is of concern that individuals with C4 deficiency 
have been reported to develop systemic lupus-like 
illness in later life* but at present the child reported 
here ıs well with no apparent sequelae from the liver 
failure or Epstein-Barr virus infection. 

It seems remarkable that he survived considering 
the severity and rapid progression of his illness. It is 
felt that only 15-25% of children will survive grade 
IV hepatic coma.® 

We report this case in order to indicate the 
importance of considering Epstein-Barr virus as a 
cause of hepatic failure and the need to assess 
immune state if this is the case. 


We would like to thank Dr Goo! for his advice on the immunology 
and Dr JT Brocklebank for permission to report this case, 
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Cranial diabetes insipidus in early infancy 


H R -ENEINS, I A HU=H=S, AND O P GRAY 
Depar-meai cf Child rleada, University of Wales College af Medicine, Cardiff 


SUMMARY We report an infant who developed 


cranial diabetes insipidus after seaticaemic shock. 
This concicion should be ccmsidered im any child 
who suffers an acute collepse and ıt may be more 
common M the high risx n2=ma-e than haspreviously 
been recognised. 


The zeticlogy of cranal cubetes insipicus in chil- 
dren has ozen well dozumented,! but th- incidence 
in early irfanzy is unknova. This report concerns an 
infant who developed pe-manzat diabetes insipidus 
after a hypotensive eriscce associated vith menin- 
gococcal septicaemia. 


Case report 


A boy, birh weight 2£00 ¢, was born at term after a 
normal pregnancy. Ther= vere no pernatal prob- 
lems and a routine u-trescund examination of the 
head gave a normal resuk before discharge at 6 
days The intant remainec well until 6 weeks of age 
when he was readmitted -c hospizal after a sudden 
collapse. He was hypoter ae and shocked and had a 
respi-ator¥ arrest socu acter admission A lumbar 
punccure gave normal -esults but meaingococcus 
type C was subsequently so.cted fror- blood cul- 
tures. He was treated with cectazidime t which the 
Orgamisir was sensitive bct he remained unwell and 
had convulsions. A crama u_trasound examination 
three days after admissid1 gave a nomal result. 
Afte- a transient improvement he became lethargic 
and began to vomit. Tic cranial ultcasound ex- 
aminaticn now showed <tiktetion of ths ventricles. 

Fluid mtake had been r=:trited during this period 
and the serum soditm concentration rose to 153 
mmcl/l. This increased fa-ther to 164 mnol/l despite 
an adequate fluid intak=> ind it was neted that he 
was pasting large volumes oT urine in 2xcess of 30 
ml/hour with a specific gravity fixed at 1 000. Plasma 
and urice csmolalities were 237 and € mosmol/l, 
resp2ctimely and a dhagrcsis of diabe-es insipidus 
was made. When the intent was rehydrated intra- 
vencusl= his condition mapreved. A fucther lumbar 
puncture gave a normal resu_t and a cranial scan on 
computed tomography siowed dilated ventricles 
which, in the absence of an increzse in head 
circumference, suggesced cerebral atrophy. A 


limited investigation of anterior pituitary function 
showed normal thyroid function and a normal 
randon growth hormone concentration (23-7 mU/); 
however, plasma cortisol concentrations were per- 
sistently low (<40 nmol/l). He was successfully 
treated with hydrocortisone 10 mg and intranasal 
desmcpressin, 0-5-1 ug/day. Plasma and urine 
osmoBility and serum sodium returned to normal 
after three days. He has poor head growth and at 10 
months of age he has appreciable developmental 
delay 


Discussion 


Diabetes insipidus is rarely recognised in the 
neonetal period even though intracranial events 
such as hypoxic-ischaemic encephalopathy and in- 
traveatricular haemorrhage occur commonly at this 
time. Cranial diabetes insipidus, either permanent 
or transient, has been reported after intraventricular 
haemorrhage,? > listeria sepsis with disseminated 
intravascular coagulopathy,“ and streptococcal 
memagitis.* This is the first report of permanent 
cranial diabetes insipidus developing ın an infant 
after a hypoxic and hypotensive episode related to 
meningococcal septicaemia without meningitis. In 
addition the absence of a stress related increase in 
cortirol concentrations suggested deficiency of 
adremocorticotrophic hormone. Hypotensive shock 
had presumably caused a reduction in cerebral 
blood flow sufficient to adversely affect hypothalamic- 
pituicary function. Similar aetiological factors have 
been invoked in isolated growth hormone deficiency.’ 

Fiaid restriction is recommended whenever there 
is a “isk of cerebral oedema formation. This treat- 
men regimen, however, may obscure the signs of 
diabetes insipidus unless fluid balance and osmolality 
are carefully monitored. It is possible that a propor- 
tion of cases of ‘idiopathic’ cranial diabetes insipidus 
may be due to problems unrecognised during the 
newsom period. The condition, especially in a 
transient form, should be considered as an impor- 
tant sequela of collapse in sick infants and in 
neomates who suffer intraventricular haemorrhage 
or Fypoxic-ischaemic encephalopathy. 
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SUMMARY In a group of 443 children with atopic 
eczema there was a significant lack of subjects born 
before 37 weeks’ gestation. It is possible that 
preterm birth reduces the chances of the subsequent 
development of severe atopic disease. 


It has been suggested that antigen exposure in the 
first weeks of life may sensitise the immunologically 
immature infant, tnggering the development of 
atopic disease ' If this were true one might expect an 
increased incidence of atopic disease in subjects 
born preterm, and this has been examined in a 
group of children with atopic eczema. 


Subjects and methods 


Between January 1982 and August 1987, 445 children 
with atopic eczema were referred to the department 
of child health. Eighty were referred by paediatri- 
cians, 32 by dermatologists, 312 by general prac- 
titloners and 21 by other doctors. The gestational 
age at birth was recorded as part of a full history 
taken from the parents at the first visit. Three 
hundred and ninety two patients (88%) were from 
the North West Region, 30 (7%) were from the local 
health district of North Manchester. The rest came 
from other parts of England and Wales. The median 
year of birth of the patients was 1981/2 Information 
about the gestational age of children still alive who 
were born in 1981 and 1982, to women currently 
living in the North West Region, was obtained from 
the North West Regional Health Authority. In these 
two years there were 87 606 children born who are 
still alive, and information about gestational age was 
available ın 81 038 (93%). 


Results 


Information about gestation was unavailable in two 
patients who were adopted. There were three twins. 
The gestational age was reported to be 37 weeks or 
over in 428 (97%) and less than 37 weeks in 
15 (3%). The gestational ages of the latter group 
were 36 weeks in seven children, 35 weeks in four, 
34 weeks in three, and 29 weeks in one. The mean 
(SD) age of onset of the eczema was 6-8 (11-2) 
months The social class distribution of the parents 
of the patients was I and II, 169 (38%); MI, 
170 (38%); and IV and V, 106 (24%). Fourteen 
patients were ilegitrmate, and the fathers of 
38 (9%) were unemployed. Of the 81 038 children 
whose mothers were currently living ın the region 
and where gestational age was known, 4803 (6%) 
were less than 37 weeks’ gestation and 76 235 (94%) 
were of 37 weeks’ gestation or more. The distri- 
bution of gestation of the patients was significantly 
different from that of these ‘control children, 
x =4-66, p=0-03. 


Discussion 


In a group of 443 children with atopic eczema, there 
was an unexpected and significant lack of subjects 
born preterm. As in any hospital based study the 
patients were highly selected, mainly by severity and 
poor response to topical treatment, but also by 
social class. A further drawback 1s that information 
about gestation was obtained from parents rather 
than from maternity records. Nevertheless, although 
parents may have overestimated or underestimated 
gestational age these errors should cancel each other 
out, and there is no reason to suspect that parents of 
atopic children are especially prone to overestimate 
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ges-atonsl age. There :s a raodest excess of low 
birthwe ght and preterm mfarts in the: lower social 
Classes ,* and a small excess of patients in this series 
from th2 righer social >ésses but thi: social class 
effect is imsufficient to eccoirt Zor the findings of 
this stacy. 

The fincings of this sLcy ar not coasistent with 
the aypcttesis that atop:< disease is simply the result 
of sepsrisation in genetically predispssed infants 
who are immunologically immeture. It ~ppears that 
pret2rm imfants are, © "tong, less likely to 
develop severe atopic ecz2na than thoss born at or 
after term. It is known that preterm infants, if 
comdagrei with term infents, have < decreased 
procuccion of specific erticodies to sows’ milk 
proteins ducing the first six months of life ?* 
Furtienrcre, the immur clozic_l effects. of anhgens 
in th neonatal period mey >e rdated no~ only to the 
state of merunity of the lymohoid system but also to 
that of the neonatal digestive -ystem. It has been 
shown tkat the absorptcr cf artigenically intact 
protein ir infants less ther 33 weeks’ gestation may 
be up to 10C fold greater chen at term. and ıt is 
possinie thet the absorp-in1 of large qrantities of 
antigenic material leads tc toErance rather than 
sensitisatDr.° 

There are other possible explanation: for these 
observations, such as p-ctezton from preterm 
delivery in atopic subjects a lack of atonic disease 
among twins, or some dictferenc= m the nethod of 


feeding preterm infants. These possibilities need to 
be examined in a prospective study to discover the 
incidence of atopic disease in preterm infants. 
Protection from severe atopic eczema in preterm 
infants, if confirmed, could provide important clues 
about ‘he pathogenesis of atopic disease. 


We thank Dr J Roland for kindly obtaining the control data, and 
Dis DG Sims, J Counel, J Golding, HP Roper, and Professor 
RDH Bayd for their help 
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Mycotic intracranzal abscesses during induction treatment for 


acute lymphoblastic leuka2mia 


N K FOREMAN,* M G MOTI,* T M PARKYN,t AND G MOSS* 
* Paedeatric Cncology Unit, Grist Royal Hospital for Sick Children and tRoyal Devon and Exeter Hospital 


(Wonfora), Exeter 


SUMMARY A Loy with nevty diaznosed asute lym- 
phoblastic leakaemia develcpei mycotic cerebral 
abcesses desrite treatment witk. amphote-icin. He 
survived tkis episode on ccm>macion antifungal 
treatment. 


Case report 
A 13 year old Soy presentec sith & week’s Listory of 


bruising and a white cell ccunt of 19-410°/ of 
which 29% were blasts. He was etrile at presen- 


tation, with no obvious site of infection, and was 
started on intravenous cefuroxime and tobramycin 
with oral nystatin (100 000 units four times a day). 
An indwelling Hickman line was inserted and 
UKALL X induction, which included prednisolone 
40 mg/m* for 28 days, was commenced. 

On the fifth day of treatment he developed 
glycosuria, with a blood glucose of 25 mmol/l, and 
required insulin. Antibiotics were discontinued from 
day five, as bacterial cultures were negative, but 
were restarted on day 11 as he again became febrile 
and was neutropenic. The only positive culture was 
Aspergillus species on a throat swab; chest radio- 


ir 
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graphy was normal. Intravenous amphotericin was 
started on day 17 because of persistent fever. On 
day 28 routine bone marrow confirmed he was in 
remission. The next day, however, confusional 
episodes were noted with no accompanying gross 
neurological signs. Electroencephalography showed 
an excess of slow waves over the entire cortex. 
Psychological testing showed unaffected verbal 
functioning but he could not cope with non-verbal 
tasks even at the level of a 5 or 6 year old. He was 
unable to copy accurately a series of designs. 
External objects seemed, to him, to change size and 
shape. Simple judgments made on visuo-spatial 
information could no longer be made—for ex- 
ample, he could no longer tell the time. In addition, 
if instructed to perform a series of motor actions, he 
would repeat the initial action again and again, 
despite being able to repeat correctly the verbal 
instructions. Focal brain damage was suspected. 
A computed tomogram showed ill defined lucen- 
cies posteriorly in both cerebral cortices and anter- 
iorly in the right frontal lobe, with no ring enhance- 
ment. The diagnosis was unclear; haemorrhage, 
infarct, cerebral leukaemia were all considered. 
Over the next few days he gradually deteriorated 
and a repeat computed tomogram, performed on 
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Figure Computed tomogram with intravenous contrast 
showing the two occipito-parietal lesions 


day 37, then showed mng enhancement (figure). 

A presumptive diagnosis of mycotic cerebral 
abscesses was made. No mycotic abscesses were 
shown in the liver or renal tracts. Blood and urine 
culture were negative for fungus. Candidial anti- 
body testing, by counter immune electrophoresis, 
and antigen testing, using Cand-tec (Ramco Labora- 
tories, Houston, Texas), were consistently negative 
before, during, and after his illness. 

Oral flucytosine and oral itraconazole were com- 
menced; the intravenous amphotericin was con- 
tinued. Stereotactic aspiration of the abscesses was 
performed guided by computed tomography. Mic- 
roscopy showed fungal hyphae and culture showed 
Candida albicans and anaerobic Streptococci. 
Benzylpenicillin was added, in high dose, to his 
antibiotic regime. Antifungals were given as follows: 
amphotericin 1 mg/kg (50 mg) alternate days for 10 
weeks to a total dose of 1-75 g (started three weeks 
before the diagnosis of cerebral abscess); flucytosine 
0-16 mg/kg (8 mg) daily for seven weeks; itracona- 
zole 4 mg/kg (200 mg) daily for three weeks; 
benzylpenicillin was continued for a total of 
12 weeks 

This treatment was reasonably well tolerated, 
although renal potassium and magnesium loss re- 
quired considerable intravenous supplementation. 
Creatinine clearance remained normal. There was 
no evidence of additional myelotoxicity. A repeat 
abscess aspiration one month after starting triple 
antifungal treatment was sterile on culture. 

The recovery period was complicated by life 
threatening pneumonitis. An open lung biopsy 
specimen showed fine nodular infiltrates suggestive 
of varicella zoster. Fungi were not detected. He 
improved on intravenous acyclovir 10 mg/kg daily. 
Amphotericin and flucytosine were stopped seven 
weeks after the latter was started because of the 
development of hepatitis that was believed to be 
drug induced. This resolved satisfactorily. 

A repeat psychological examination, 12 weeks 
after the diagnosis of cerebral abscesses, showed 
nearly complete recovery of all neurological proces- 
ses. A computed tomogram at this time still showed 
some lucency in the occipitoparietal lobes and in the 
right frontal lobe but without ring enhancement. 
The importance of these findings remains uncertain. 
He managed a successful return to school. 

It had been intended to give intensified leukaemia 
treatment on day 29, according to protocol, but the 
development of cerebral abscesses led to this' being 
abandoned. Cranial irradiation, together with the 
intrathecal methotrexate due during it, was given, 
but was delayed. A year after diagnosis he had a 
marrow relapse on treatment and subsequently 
died. No postmortem examination was performed. 
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Fur zal inf@ction in neutrd 3eni= patient: 1s common. 
In cne postmortem stud of voung carter patients, 
23 aut of 38 fatalities s13 wez evidence of systemic 
fungal infection.! 

Cır padent was at perticclar rsk of such an 
infection. The risk factcrs inc tded pro-onged neut- 
ropenia, prolonged stero:c treztment, Gabetes, and 
an 1-dwell_ng Hickman cethe:2-.* In adcition he was 
on prolorsed broad spect-ur antibiotics, the most 
imp=rtant factor in the cet. ology of serieus and fatal 
canaidiasis. The stoppinz of excihnovics :n those who 
remzin febrile and neutr> eni-, aowever, carries a 
very high rsk of serions bec#nal inféctions.? 

E-pirical antifungal tearen: 1s acvocated for 
neu--operce patients wich at antibio.c resistant 
fever.) 4 > Amphotericir is theonly antifungal with 
proved efficacy in neutrcpenic 2atients end its use as 
a sngle agent in ths s cation i. therefore 
reccmmended.* > Indeed in ore study tearly com- 
plete elimination of fumgal -ections was seen if 
ampmotericin was started in those who remained 
febr e anz neutropenic arter 1 week ef antibiotic 
trea nent -` Starting aningas only hte in anti- 
bioti: resiscant neutropenic fevær is known to result 
in ax increased mortality for- Tungal irfection, but 
the >ptimel time to star: rerains uncertain.’ ° 

In our patient ampho-erictt wes stared after six 
days of fever resistant to antmhiohces. Lespite this. 
symptomatic presentatrcr = myvcotc cerebral 
absczsses occurred 12 days late and viasle Candida 
was =olated from these tacee *=<eks zfte- the start of 
amp~otericin treatment. Doubtabout the efficacy of 
amp- otericin alone as era3.rica_ treatment has been 
exprzssed >reviously.° 

Tt2 use of flucytosine ccmbined with amphoteri- 


cin has been suggested, not least because of its 
synergistic activity against Candida.® This combina- 
tion, however, has been considered to have a 
number of disadvantages—namely, the need to 
lower the dose of amphotericin, the problems of 
determining flucytosine concentrations, and myelo- 
toxicity.” While using this combination therapeutically 
in our patient none of these problems were seen. 
Amphotericin dosage was reasonable (1 mg/kg on 
alternate days), flucytosine concentrations were 
readily determined by our laboratories, and myelo- 
toxicity was not an important problem. The addition 
of itraconazole seemed justified by the extremely 
high mortality previously documented for this 
condition. 
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SUMMARY We recently reoorte-d an asscciation be- 
tweem recurrent episodes zf se-vare apnoea requiring 
vigorzus resuscitation for whiz nd caus could be 
founc and episodic hypotterm-&. Two simular cases 
are ncw reported that give firth -r eviderre of a link 
between hypothermia aad acte life threatening 
episozes oF apnoea. 





Our first report concerned a baby boy who at the 
time of writing this paper was 4 years old.' He has 
tad no further apnoeic attacks, but does have 
recurrent attacks of hypothermia (rectal tempera- 
ture 32-35°C). The only new development ts that he 
row has occasional episodes of sweating and hypo- 
glycaemia that have been documented while he was 
under observation in hospital. He is bemg moni- 
tored at home with a skin temperature probe. 
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We now report two similar cases that give further 
evidence of an association between severe apnoea 
for which no cause could be found and hypothermia. 


Case reports 


CASE 1—-A normal baby boy was born at term 
weighing 2270 g There was no family history of 
sudden infant death syndrome (SIDS) or hypother- 
mia. He was referred from another hospital at the 
age of 2 months having had recurrent episodes of 
apparent lifelessness during sleep when he became 
pale, grey, cold, and limp, and had required 
vigorous mechanical or mouth to mouth resuscita- 
tion by his mother (a trained nurse) from the age of 
4 weeks. Observations showed excessive periodic 
breathing when compared with age matched con- 
trols, and mild regurgitation was seen on banum 
swallow examination. He was treated with oral 
theophylline 5 mg/kg/24 hours and given a home 
apnoea alarm (MR-10, Graseby Dynamics Ltd). 
Between 1 and 12 months there was a gradual 
improvement both in the frequency and the seventy 
of his attacks The apnoeic episodes stopped when 
he was 15 months old. From the age of 10 months he 
had recurrent episodes of hypothermia with a rectal 
temperature of less than 35°C recorded while he was 
under observation in hospital. These episodes were 
accompanied by extreme pallor and he was cold to 
touch (described as ‘snow white’ by his mother) but 
had no sweating. Rectal temperatures during the 
day were normal, and he became feverish (38°C) 
when he had an upper respiratory tract infection 
Physical examination yielded normal results, and 
development at the time of writing was normal. 


CASE 2—A baby girl of 38 weeks’ gestation was 
delivered by caesanan section (because of a bicornu- 
ate uterus) weighing 2892 g. She had a brief 
cyanotic attack at the age of 2 days, possibly 
associated with secretion of mucus. She was seen 
when she was 6 weeks old with a three week history 
of multiple recurrent episodes of apnoea, limpness, 
and cyanosis that had required vigorous resuscita- 
tion. Observations and investigations showed exces- 
sive periodic breathing, and a bradycardia of less 
than 90 beats/minute was recorded on cardiorespira- 
tory tracing. She was given a home apnoea alarm 
but theophylline 5 mg/kg/24 hours was stopped 
because it made her irritable. She had recurrent 
apnoeic attacks requiring vigorous resuscitation 
every four or five weeks until she was 12 months old, 
and recurrent episodes of hypothermia during which 
she became pale and cold with a rectal temperature 
of less than 35°C occurred during sleep throughout 
the summer while she was under observation in 


hospital These started when she was 8 months old. 
Physical examination yielded normal results, and 
development at the time of writing was normal. 

All three babies had the following measurements 
made, all of which yielded normal results. full blood 
count, erythrocyte sedimentation rate (mm ın the 
first hour); serum urea and electrolyte concentra- 
tions; and calcium, glucose, and creatine phosphoki- 
nase concentrations. Serum glutamic oxylacetic 
transaminase and serum glutamic pyruvic transami- 
nase activities, were normal as were screening tests 
for autoantibodies, serum concentrations of ım- 
munoglobulins, chest radiographs, cultures of cere- 
brospinal fluid, and Mantoux tests. Wasserman 
reactions were negative, as were serological tests for 
toxoplasma, rubella, cytomegalovirus, herpesvirus, 
mumps, Q fever, and psittacosis. The electrocardio- 
grams and electroencephalograms were normal. 
Computed tomography of the brain yreided normal 
results in each case with normal copora callosa. The 
patient previously reported had also had magnetic 
resonance imaging of the brain, which was normal 

Estimations of the serum concentrations of thyr- 
oxine, thyroid stimulating hormone, and prolactin 
(samples taken at rest) were normal. Pronounced 
hypoglycaemia induced by insulin produced normal 
serum growth hormone and cortisol concentrations. 
There were normal responses to thyroid releasing 
hormone, and the gonadotrophin responses were 
also normal. Cortisol concentrations showed normal 
diurnal vanations. Early morning urine specimens 
concentrated normally. 


Discussion 


All three infants had recurrent unexplained hfe 
threatening episodes of apnoea followed later by 
episodes of hypothermia. This association may be 
more important that has previously been recog- 
nised. 

We have reviewed the presentation and manage- 
ment of 73 cases of acute life threatening episodes of 
apnoea diagnosed at this hospital from 1980-84.? 
We studied all patients with episodes of lifelessness 
that required vigorous mechanical or mouth to 
mouth resuscitation to revive the infant, and in 
whom investigations failed to show a cause. Twelve 
parents (16%) stated as a presentmg complaint that 
the child was ‘cold’. This could simply be explained 
by the vasoconstriction that occurs in any ill child. 
Six children (8%), however, had recurrent severe 
apnoeic attacks, and three of these later developed 
episodic hypothermia. 

Although the pathophysiology of both apnoea 
and hypothermia is uncertain, the most likely link 
between severe apnoeic attacks and temperature 
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dsturbances 1s a defect in bypothalanauc function.’ 
Episodic avpotherm.2 b rare and usualy associated 
with episodic hypechid-esis and absence of the 
corpus cellosum.? Thi: link with agenesis of the 
corpus céHosum is presumed aot to be fincticanal but 
developmental, perhaps cccurring n tke hypothala- 
mus. One patient had giio:1s znd neuronal loss in the 
prenami:kary area of the hyacthalamus at necropsy.° 
As the hspothalamus al:o sontrcls regulation of 
sleep, it isinteresting to note ~he differences in sleep 
patrerns Cetween normal cortro_s and infants with 
severe aprceic attacks.” 

Neurores sensitive to koca tempereture extend 
fram the hypothalamus ver dc-vn into the spinal cord 
inaiinte>inked system I has been postulated that 
the defect causing epiccic hypothermia may be 
be.cw the aypothalamus:. We have reported normal 
brain stem potentials evcked by aucitory stimuli in 
onz pétiert ' This, how2ver, does noz exclude a 
brain stent lesion with aassicle effects on respira- 
tion 

A.tered autonomic ureten may affect both 
temperatune and resprraicry control. and play a part 
in the pathogenesis of 5-DS. We have previously 
reported a child with pocr sbort term vaniability of 
heer. rate who died of SIDS There are, however. 
few data on norma! ccrtroas to compare with 
varizbility -n heart rate among these pztients, and 
we could sot test their autonomic function fully 
because they were toa yong. 

Tke association betweer severe apnceic attacks 
and SIDS aas not beer froved, though some of 
these infancs have dizd trom SIDS.* abnormally 
high tempe-ature has beem postulated as a cause of 
some deaths from SIDS, despite the facc that most 
of the deatks occur in wincer. Stress caused by cold 
mar De a sufficient trigger for the aonormalities in 
fatty acid metabolism recently implicaced in the 
pathcgeness of SIDS A defect in heat >roduction 
that is metadolically med eted end accentuated by a 
colc envirotment may be a posible explanation for 
the increase in such deaths during the winter 
mortis. Tite metabolic sete of these children is 
currently bang investizate<L 

Tne presence of brown adipose tissue may also be 


important There is evidence that brown adipose 
tissme 1s present and functional in normal babtes.° 
Aherne and Hull, quoted by Blaza, however, found 
that the brown adipose tissue was depleted of fat in 
42 cf 394 necropsies of infants who died before the 
age of 4 weeks. Most of the 42 deaths were due to 
Star-ation and the brown fat was only partially 
dep.eted. In six infants with injury from cold, 
however, they found total depletion of brown fat. A 
simfar depletion was found in two elderly adult 
patients who had died of hypothermia. There were 
no cases of SIDS in their series. 

Contrary to earlier reports, Emery and Dinsdale 
fourd less periadrenal brown fat in babies who died 
of SIDS compared with controls aged less than 5 
months. As the largest mass of brown adipose 
tissu in the abdomen envelops the kidneys we 
postalate that these infants may have been at greater 
risk >f hypothermia. 

Abnormal temperature regulation should be 
sougit in infants with recurrent life threatening 
apnceic attacks, and should be investigated closely 
in the search for the causes of SIDS. 
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SUMMARY The incidence of sepsis, mortality due to 
sepsis, total mortality, and minor infections was 
evaluated in a group of 46 premature newborn 
infants who were treated with intravenous im- 
munoglobulins. They were compared with an un- 
treated control group No significant differences 
were observed between the two groups. 


7 
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Bacterial infections during the first few days of life 
remain an important cause of neonatal morbidity 
and mortality, especially in the premature 
newborn.’ It has been reported that incidence of 
neonatal sepsis and its mortality rate decrease by the 
intravenous administration of polyvalent human 
gammaglobulins with an intact crystallisable 
fragment.” > We report a randomised, controlled, 
blind study that was performed to determine 
whether wntravenous immunoglobulins are able to 
prevent sepsis in premature newborn infants. 


Patients and methods 


From 1 May 1984 to 30 June 1986, 94 premature 
newborn infants with gestational age <34 weeks 
(mean (SD) 31 (2-5), range 26-34) or birth weight 
<1500 g (mean (SD) 1340 (235), range 870-1790) or 
both, were randomly assigned to a group receiving 
immunoglobulin treatment or to a control group (no 
immunoglobulin treatment), Conditions at birth 
that precluded enrolment of babies into the study 
included multiple life threatening congenital anom- 
alies, maternal infection, and cardiopulmonary 
arrest. With parents’ permission 46 unselected 
infants were given 0-5 g/kg intravenous immunoglo- 
bulin on the Ist, 2nd, 3rd, 7th, 14th, 21st, and 28th 
day of life. The product we used, Venogamma 
Polivalente (Ismunit, Pomezia, Italy), consists of 
human immunoglobulins obtained from the second 
fraction of Cohn-Oncley and treated with poly- 
ethyleneglycol (PEG 4000). It contains about 50 g/l 
IgG, less than 0-3% IgA, and less than 10 [U/ml 
IgE. The IgG subclasses are distributed as in normal 
serum. Besides numerous antiviral antibodies this 
immunoglobulin preparation contains a large range 
of antibacterial antibodies (for example, those to E 
Coli, Klebsiella, Pseudomonas, Streptococcus). 


Serum IgG and IgM concentrations were deter- 
mined before and 24 hours after every infusion of 
immunoglobulin by a nephelometric method. IgE 
was measured by radioimmunoassay. On the first 
day of life the following laboratory examinations 
were performed: culture of blood, stool, and 
gastric aspirate; white blood cell count (normal 
range 5~30x10°/l), band/total neutrophils ratio 
(normal value <0-2); platelet count (normal value 
>10010°/1); serum concentration of IgM (normal 
value <0-30 g/l); semiquantitative latex assay of 
C-reactive protein (normal value <0-008 g/l) serum 
fibrinogen concentration (normal range 2-2-50 g/l); 
haptoglobin (normal value <0-40 g/l), and serum 
concentration of a-l-acid glycoprotein (normal 
value <0-25 g/l). 

These examinations were repeated when sepsis 
was suspected. The diagnosis of ‘proven’ sepsis was 
made when blood culture or cerebrospinal fluid 
culture, or both, were positive for a pathogen and 
were associated with clinical signs of neonatal 
systemic infection. The incidence of ‘proven’ and 
‘very probable’ sepsis (clinical signs and changes in 
laboratory measurements that suggested general 
infection but without a positive blood culture) in the 
group of infants treated with immunoglobulin was 
compared with that of 48 newborn infants (control 
group) with the same gestational age, birth weight, 
combined antibiotic treatment (where used) and 
perinatal risk factors of infection.! 

We excluded six treated infants’ three underwent 
an exchange transfusion, two died of severe respira- 
tory distress syndrome on the 2nd and 3rd day of life 
respectively after a single dose of immunoglobulin, 
and one had suspected prenatal infection. Eight 
control babies were also excluded: two had an 
exchange transfusion, three died of severe respira- 
tory distress syndrome on the 3rd day of life, one 
died of respiratory distress syndrome and itracra- 
nial haemorrhage on the 10th day, and two had 
suspected prenatal infection. Sepsis was not the 
reason for the exchange transfusion or the cause of 
the death in any infant The Student’s t test and y? 
analysis were used for statistical evaluation. 


Results 


There were no significant differences between the 


442 Acchives of Disease m Crddhood, 1988, 63 


Table 1 Clinica features of rfint with moen and ‘very probable’ sepsis 


Case Sex srth Age at 
No LEIRIT onset 
rgi (days) 
1 Mo ` ese 11 
pa M 100 4 
3 Ẹ 370 4 
4 M 1700 16 
5 F r4 5 
6 F 1320 5 
7 M 440 7 
8 M 1207 2 
9 F 1000 4 
10 F 125. 16 
11 M 110 25 
2 M 15C% 3 
13 M 1c) 2 
14 = 103 2 


mear (SD) baseline IgG cmcentraticns in the 
treated (5-12 (2-31) g/l) rd the untreated infants 
(5-9€ (2-42) g/l). Altho-cgh s=rum “gG concentra- 
tions were subject to impor-arz individuel vanations 
infugons of 0-5 g/kg m=rzve-ous immunoglobulin 
were sufficient to obtain serum IgG corcentrations 
that were constantly hizier thar &-00 g/l. 

Table 1 summarises the me`a features observed in 
patients with sepsis. The mcidence rates of proven 
or very probable sepsis, ncrtality for sepsis, and 
total mortality dunng tre ‘irs: 40 deys of life in the 
infants rece:ving intravercus :mmunoghobulin were 
not significantly different (p>0-1) when compared 
with those in the contro! in’ants {table 2). 

The incidence rates cf miror infecticns (mucocu- 
taneous candidiasis, lower t-inary tract infections, 


Table 2 Incidence rates œ] sersis and mortality in 


prenature i-fanis treated wta iavenc us iimunoglobuiin 


Ne h, Ne (%. p Value 

freatrc nforts cotrol infants 

(n=-Q (n=40) 
‘Proven’ sepsis 5 (125 3 17-5) >0 1 
Very probable’ sepsis 2 (5 4 10) >0-1 
Mortality foz sepsis 5 (225) 3 17-5) >0-1 

7 U7 707€ 


. Tctal moctalty 


Cluucal 
Agn 


Convulsions, cyanosis, vomiting, apnoca 


Lethargy, cyanosis, hypotonia 
Cyanosis, hypotonia, 


Apnoea, bradycardia, hyperioma 
Convulsions, lethargy, sclerema 
Lethargy, sclerema, hypotoma 


Prolonged rupture of membranes hypotonia, 
convulsions, lethargy 


Convulsions, sclerema, hypotonia 
Cyanosis, lethargy, vomiting, apnoca 


Apnoea, lethargy, cyanosts 


Convulsions, hypotonia, cyanosis, bradycardia 
Convulsions, sclerema, hypotonia, fever 
Convulsions, sclerema, hypotonia, bradycardia 
Lethargy, cyanosis 


subcutaneous abscess, conjunctivitis, gastroenter- 
itis, and omphalitis) were 35% ın treated and 40% in 
untreeted newborn infants (y7=0-053, p>0-05) In 
both groups the incidences of respiratory distress 
syndrome (diagnosed by clinical and radiological 
features), hyperbilrrubinaemia (plasma bilirubin 
concentrations >120 pmol/l), hypoglycaemia (blood 
glucose concentration <1-7 mmol/l), and intracra- 
mal haemorrhage (diagnosed clinically and by ultra- 
sound) were not significantly different except for 
hypocalcaemia (plasma calcium concentration <2 
mmol/l, 35% in treated infants v 7-5% in controls, 
p<0-001). 

Tolerance of the product was excellent: no 
newborn infant showed any local or general reaction 
either durng or after infusions. Three infants 
showed a temporary increase in IgE from 10-18 to 
28-38 IU/ml without concurrent side effects. 


Discussion 


Many premature infants have a deficiency of IgG, as 
the transplacental transfer of IgG from the mother 
increases appreciably after 32-33 weeks’ gestation 
and the synthesis rates of immunoglobulins are very 
low in newborn infants. Moreover, the trans- 
placentally acquired IgG does not protect the babies 
against all neonatal pathogens, and the primary 
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Factors indicating Sue of positive Causative Outcome 
Sepsis culture organism 
Treated 
Leukopenia, a-acid glycoprotein and IgM Blood, cerebrospinal fluid S epidermidis Died 
positive, thrombocytopenia 
Blood, cerebrospinal fluid S aureus Died 
C-reactive protein positive, thrombocytopenia, Cerebrospinal fluid S epidermidis Died 
hyperhbnnogenaemia 
C-reactive protein, haptoglobin and Blood KI pneumonia Survived 
a-acid glycoprotein positive, thrombocytopenia 
Leukopenia, C-reactive protein positive, Blood, cerebrospinal fluid S marcescens Died 
hyperfibrinogenaemza 
C-reactive protein and a-acid glycoprotein Died 
positive, hyperfibrinogenaemia 
Survived 
Controls 
Leukocytosts Blood, cerebrospinal fluid L monocytogenes Survived 
Leukopenia, haptoglobin, a-acid glycoprotein Blood P aeruginosa Died 
and IgM positive 
Leukocytosis, C-reactive protein positive, Blood 5S marcescens Survived 
thrombocytopenia 
Survived 
Leukopenia, thrombocytopenia Died 
Leukocytosis, C-reactive protein positive Died 
Leukopenia, thrombocytopenia Survived 





antibody response to certain antigens is sluggish in 
neonates In addition, the transient opsonic defect is 
more pronounced in premature infants.* 

For these reasons some workers have conducted 
controlled studies ın premature infants to determine 
whether infections could be decreased by giving 
intramuscular human ımmune serum globulin.5 6 
These studies. however, do not provide a definite 
answer The availability of intravenous 1mmunoglo- 
bulin allowed us to carry out a study giving large 
doses to premature infants aimed at the prevention 
of infections in the first month of life. The schedule 
we used was necessary for the achievement and 
maintenance of serum IgG concentrations similar to 
those normally observed ın full term infants Never- 
theless, our data show that the administration of 
intravenous immunoglobulin did not reduce the 
incidence of sepsis and mortality due to sepsis in the 
neonatal period. On the contrary, a recent study 
suggests that intravenous immunoglobulin ıs useful 
for prevention of sepsis in premature neonates, who 
are appreciably hypogammaglobulinaemic, in de- 
veloping countries.” Our results are understandable 
in the light of the complex immunologic deficit of 
the newborn infant—chiefly the preterm infant— 
affecting all specific and non-specific defence 
mechanisms The immunoglobulin infusion really 
corrects this deficit only in part. 


No adverse effects were noted after immunoglo- 
bulin transfusions in our subjects. The higher 
incidence of hypocalcaemia in the treated group 
cannot be clearly explained, but if this is confirmed 
it makes the routine use of intravenous immunoglo- 
bulin even more questionable. 


The authors thank Miss Leone Gane for her secretarial help 
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Varicella gangrenosa 


D D KIDNEY, J B = WATSON, AND N NISAR 


Co-k kegional HospiteL Cork, Eire 


SUKMARY A four year cli gv] presented with vari- 
cella gaigrenosa, and laemetological investigations 
stowed a disseminated mtravascular coagulation. 
Tne chi d subsequently ceveloped a unilateral deep 
vermus thrombosis. Sn= was treated with oral 
steroids and intravenows heparin and made a full 
recover’. 


Gangrene cf skin and deeper tissues 1s an unusual 
complication of varicel e. Tae term varicella gan- 
gremosa Las been applied to various conditions In 
1&81, Hutchinson! coirec the term varicella gan- 
gremosa and referred to St kes earlier description in 
1807 of gangrenous charizes after chickenpox. In 
1977, John described three distinct varieties: (a) 
moist, infective gangrere; (b) dry gangrene, secon- 
darr to erterial thromtos s (c} purpura fulminans— 
that is, gargrene associa:ec with a disseminated 
intravasctlar coagulaticc? The child we studied 
presented with purpura fn-mimans and subsequently 
developed a unilateral ceep verous thrombosis 


Case report 


A 4 year old girl developed cxekenzox and initially 
had a pelatively mild chnical progress. On the 
seventh dav of the illness ler parents noted bruising 
of tne child's legs that wes dis:rmiduted over her 





Figure Chula on the 10th dar of Fer illness 


thighs and calves. The areas affected became 
swollen, painful, and exquisitely tender. The child 
was admitted to the children’s unit on the 10th day. 

On admission an examination showed a child 
whose weight and height were both on the 55th 
centile for her age. The patient was in no distress 
and had normal vital signs. Her skin showed 
evidence of healing chickenpox lesions. Both limbs 
were swollen, with large ecchymotic areas and 
surrounding erythema over the anterior and lateral 
aspects of thighs and calves (figure). The lesions 
were painful and extremely tender and covered 9% 
of her total body surface. Lower limb pulses were 
normal. Examination was otherwise normal Initial 
haematology results showed a haemoglobin of 
115 g/l. white cell count of 6-610", platelet count 
of 95x10% prothrombin ratio of 1-6 (normal 1-0) 
cephalin-kaolin time of 48 seconds (normal range 
35—45 seconds) and fibrinogen degradation products 
were rzised at 40 mg/l (normal range <10 mg/l). All 
the blood cultures dunng the patient’s stay in 
hospital were negative. 

Treatment was started with intravenous phenoxy- 
methylpenicillin, as prophylaxis against infection, 
and oral steroids Over the next few days the 
ecchymotic areas became gangrenous with subse- 
quent formation of bullae. On day 17 she com- 
plained of a painful right calf. Clinical impression of 
a deep venous thrombosis was confirmed on 
venography. Full anticoagulation treatment was 
started with intravenous heparin for 10 days. A 
further 10 weeks of anticoagulation treatment was 
completed with oral warfarin. Steroid doses were 
decreased and stopped on day 24; the phenoxy- 
methylpenicillin was also stopped. During her sub- 
sequent hospital stay a thick eschar formed over the 
lesions. On separation there was evidence of re- 
epithelialisation at the edges with central scar tissue 
formation. 


Discussion 


Chickenpox, caused by Herpesvirus varicella, is in 
general a benign condition. Many complications, 
however, may occur: sepsis resulting ın septicaemia; 
osteomyelitis; pneumonia; postinfectious encephali- 
tis, and occasionally myelitis and polyradiculitis. 
Other complications are pneumonitis with nodular 
infiltration seen on x ray film of the chest, myocardi- 


is i 


tis and appendicitis; and haemorrhagic chickenpox 
where bleeding occurs into the vesicles Varicella 
gangrenosa is a rare complication: Barenberg and 
Lewis reported one case in 2000 cases of varicella 
seen in their hospital over 14 years. Wishik and 
Bullowa saw four cases in 2534 patients with 
varicella. 

Our patient presented with the purpura fulminans 
variety of vancella gangrenosa. This variety consists 
of gangreneous skin lesions with a disseminated 
intravascular coagulation. Purpura fulminans was 
first described by Guelliot in 1884 and Henock in 
1887. Hjort’s criteria? for the diagnosis of purpura 
fulminans include (1) It is a disease of children (2) 
It ıs preceded by a benign disorder—usually an 
infection. (3) After a variable time lag bleeding into 
the skin occurs and spreads rapidly (4) These 
lesions become gangrenous with formation of 
bullae (5) Coagulation abnormalities compatible 
with disseminated intravascular coagulation may be 
found. (6) Thrombosis of venules and capillaries 
with a prevascular inflammatory infiltrate is found 
on investigation of the histology. This process is 
thought to represent a human equivalent of the 
generalised Shwartzman reaction of laboratory 
ammals. There is no apparent relation between the 
gangrene and the severity of the varicella eruption. 
Indeed, as in our case, the mildness of the eruption 
has been noted * In Spicer’s literature review of 100 
cases, varicella was the third most common pre- 
ceeding illness, 19% had an entire extremity 
amputated, and the overall mortality was 35% ° Our 
patient, who was affected extensively in both lower 
limbs, made a full recovery with minimal scar tissue 
formation 
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Because of the rarity of this condition no defini- 
tive treatment can be recommended. Treatment in 
the acute phase is largely supportive. Heparin 
treatment has been used with some good results 
The dose and duration of treatment vary widely, but 
most reports suggest a high dose over at least three 
weeks. Controlling the coagulopathy does not affect 
the ecchymosis or the incidence of gangrene and 
there are many reports of unfavourable ex- 
peniences.° Steroids have been used in many cases 
with varied results Our patient responded well to 
steroids and heparin without resort to skin prafting 
or amputation 


We thank Dr D Buckley, consultant dermatologist, and Mr J 
McCann. plastic surgeon, for their advice during this case and Miss 
Ann-Mane O'Connor for secretanal help 
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Centreversy follow up 


Sexaal abuse—the final word? 


When differing views cre strongly held there is 
iresitativa tendency to ccn“use the facs underlying 
an cpm cr with the emct cral issues that surround 
the conteoversy. While tablo:d and television 
jounalsm. thrives on ex>.oicing thts ccnfusion it 1s 
the respcrsibility of a seacific jonrnel to portray 
the ind2-ying facts cf er azgument az far as pos- 
sibl= and to let readers ucge for themselves the 
merts of each of the celom expressed. Highlight- 
ing controversial issues in the journal end allowing 
expzrts wich differing ofina_ars to explain their views 
is ome wa~ of strengthening the scienufic basis of 
paeciatnicr. 

Contrbutions to the Controversy section are 
nommally eccepted on the basis tha: a commentary 
will be commissioned rd seen by -he original 
author whe will be invitec ~e provide a ‘cumming up’ 
arg.mert. However, in zhe circumstances surround- 
ing Dis particular controvers; Dr Roberts provided 
her commentary on the 3asis that it would not be 
follcwed by a further cartribution by Drs Hobbs 
and Wynrge, who wo1c nonetheless have the 
corrssponcence column avaiable to them if they 
wiskad to seply. We shoaxed Drs Hobbs and Wynne 
th2 <ommentary to allow then pnority through the 
corr=sponzence column ot á forthcoming issue. In 
the evert their response came 30 quickly it was 
inadrerten:ly included immediately after Dr 
Roberts scmmentary. 

Pwblisned articles, lix=. mtraverous injections, 
cannot b2 ~ithdrawn. We have therefore invited Dr 
Roberts tc provide a “arther commeat which ıs 
pubkshed selow 


EDITORS 
Dr =oberts writes— 


I believe that buggery is mct a ‘common, under- 
diag—osed form of child abuse.’ Dr Amon Bento- 
vim, in Eis evidence to Le Clevelard Child Abuse 
Inqicty, gave a figure of 1-2% anal dila-ation in his 
casez. Petients with psychosexual probl2ms related 
to child sexval abuse do aot Jescrite anal abuse in 
mos” cas2s (Dr May Duce, persoral communica- 
tion Thereis an astonis_rg difference between the 
figures cf +e Manchester women police surgeons 
and those of Wynne anc Hobts which requires 
explanatior.. The character of the twc large northern 


cities 1s similar but the Manchester figures are of 
chiliren seen mainly at the request of the police and 
where there is usually a complaint from the child. 
Theugh in 60% to 70% of them no medical evidence 
can be found, they are probably mostly genuine 
cases of sexual abuse We have found anal signs of 
bugzery in only 3-3% of 879 children seen ın the past 
two years, 37% of whom were under the age of 5 
and all of whom were carefully examined from top 
to toe. In these cases there is a very much smaller 
proportion of children suffering physical abuse and 
negEct, though many of them are rather poorly 
parented. In contrast, the Leeds figures include 
mary more children where physical abuse and 
neglect are present and I believe that in many of 
thes2 cases spunous and false signs, which have 
beer wrongly held to indicate sexual abuse, partı- 
culazly anal abuse, have been found. 

Perhaps ıt has been thought that it does not 
matter too much if another problem is added to the 
list in these poor and deprived children, though for 
the mdividual families suspected of sexual abuse as 
well as physical abuse, ıt does But when these 
erroneous thoughts are then extrapolated to the 
general population and used to make a diagnosis of 
sexual abuse in children referred to outpatients for 
instance, it becomes a matter for concern. It does 
not aid the cause of the many sexually abused 
children in our society who desperately need our 
help for doctors to make the diagnosis on emotional 
and unscientific grounds. 

Aral dilatation 1s an odd and intriguing phe- 
nomenon for which there 1s no satisfactory explana- 
tion. It has many similanties to yawning, which 
occurs ior a number of reasons that are ill under- 
stooc, at the opposite end of the alimentary tract. If 
it is a learned response to pain or discomfort, one 
must question why people with anal fissure do not 
learn. it and why it is so variable and 1s extinguished 
so qtickly. It may well occur more readily in the 
anus of the child than the adult and a number of 
facto-s which cause irritation of the anal area may 
perheps cause the anus to become hypersensitive 
and to react in this way. It has been described in 
man} forensic texts, and usually occurs in adult 
sodomites, and paediatricians quite rightly advise 
caution in the extrapolation of adult findings to 
children. An interesting pomt, however, is that 
though many adult women who have been subjected 
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to buggery as part of a rape or repeated buggery in a 
previous relationship are examined by the Manches- 
ter women police surgeons, anal dilatation has not 
been observed ın such cases, though it has been seen 
rarely a few days after buggery has occurred in boys 
and girls. 
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Very much more work must be done to under- 
stand the normal and abnormal anus of the child, 
and in the meantime the greatest caution must be 
observed in making a diagnosis of anal abuse 
without a clear and unprompted history from the 
child. 


roa 
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Curre topic 


Copper defic:ency and non-accidental injury 


J C L SHAW 


Depcriment of Paedictrizz, University College London 


When parerts are brouglt tefore the courts accused 
of causing their childran s2710.15 wjury i is mpera- 
tive zhat < strictly medica. cause for the injuries 
shoud rct be overlooxed. Unfortunately the 
adve-sanial nature of court proceedings >ften leads 
those invcWed, quite umcerstandably, to give a 
higher pr-cmty to winning te zase than t discover- 
ing tne tzuk. However in child care proceedings 
finding tie truth is ofsem more impcrtant than 
winn ng tne-case as it is as much a Cisaste- for a child 
to be wrorgly removed ftem the care of loving 
parents a! if is to return a.clild to guilty parents who 
migh: farther injure or ki him. 

In recent years it has zen increasing-y common 
to hear the Jefence that tas child’s injurizs were the 
resuk of ccpper deficier.cy. As copper deficiency 
does cause bone disease erc may present in the first 
two years with fractures t is essentiel that the 
diagrosis is considered arc :hz appropriete tests are 
perfcrmei it the time thet tte child first presents 
with ais or Fer injuries. If this rs done. then a case of 
copper defiziency is not kel, to De missed, and a 
deferce of copper defizieaz will not prevail merely 
for lack of evidence to the contrary. The purpose of 
this pape- 6 to draw atteacion to the existence of 
copper deficiency in infant: and to review what is 
known about it, so that the agnosis will not be 
overlbokec. 


Bioctemical background 


In 1928 Eart et al* r an elegant senes of 
experiments demonstrat2d that copper was essen- 
tial for erythropoiesis in tke zat. It is cow known 
that coprer is a compaz21t of severa enzymes, 
including c7tochrome C >«1Gase, supezoxide dis- 
mutase, caernloplasmin, tyrosinase, lys~l oxidase, 
and Gopamine P hydroxylase. Thess enzymes gener- 
ally bind Eetween 1 and 3 g atoms of opper per 
mole and -he presenze cf copper is essential for 
their activity. Many of ‘tem engage ir oxidation 
reducticn rzactions. 


UNITS OF MEASUREMENT 

Becatse most of the papers quoted in this review did 
not use SI units, it has been decided to give the 
value: as reported ın the original papers. The atomic 
weight cf copper is 63-5, so 1-0 ug copper/dl=0-157 
mmofl. Because the molecular weight of caerulo- 
plasman is not known precisely the best SI unit of 
concentration is g/l 


Copper deficiency 


The features of copper deficiency given below are 
based on 52 cases reported ın the paediatric litera- 
ture snce 1956.>-*’ The reports vary considerably in 
the anount of detail given, depending on the extent 
of knowledge at the tıme they were written, the 
diagnostic facilities available, the analytical methods 
used, and the purpose of the report (that is, mainly 
radiobgical, mainly biochemical, or mainly clinic- 
al). Nevertheless though the amount of data given 
are variable, and in some cases are possibly open to 
other interpretations, there is no conflict between 
any œ the reports, which makes ıt probable that 
they zre all describing, in different ways, the same 
condition. For this reason I have included all cases 
where there are sufficient data to analyse. 

The characteristics of copper deficiency in infants 
are stmmarised below. 


SYNDROME OF COPPER DEFICIENCY IN INFANTS 

@ Psychomotor retardation. 

è Hypotonia. 

è Hypopigmentation. 

e Prominent scalp veins in palpable periosteal 
depressions. 

@ Radiological changes of osteoporosis, blurr- 
img and cupping of the metaphyses, sickle 
shaped metaphyseal spur formation, sub- 
periosteal new bone formation, and frac- 
tures. 

e Pallor. 


è Sideroblastic anaemia, resistant to iron 
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treatment. Bone marrow shows vacuolated 
erythroid and myeloid cells with iron deposi- 
tion in the vacuoles. 

è Hepatosplenomegaly (a feature of sidero- 
blastic anaemia). 

@ Neutropenia, usually <1-0x107/1. 

@ Plasma copper concentration usually <40 
ug/dl, and caeruloplasmin <13 mg/dl. 


Many of the features can be explained on the basis 
of deficiency of particular copper enzymes. The 
prominent scalp veins and bone changes are thought 
to result from impaired collagen and elastin cross 
linking due to depressed lysyl oxidase activity. The 
consequent reduction in strength of the bone col- 
lagen causes fragile bones that fracture easily. The 
hypopigmentation is probably due to depressed 
tyrosinase activity and impaired melanin synthesis. 
The sideroblastic anaemia is less well understood, 
but there seems to be depression of iron transport 
into the mitochondria, and impaired incorporation 
of iron into protoporphyrin [X within the 
mitochondria.” The cause of the neutropenia is not 
understood. 


Diagnosis of copper deficiency 


If it is thought that fractures and changes in the 
growing ends of long bones may be due to copper 
deficiency, the diagnosis cannot be established for 
certain without quite detailed investigations, and 
these are often lacking in cases where non- 
accidental injury 1s suspected. However considera- 
tion of what is known about copper defictency will 
certainly indicate if the diagnosis 1s at all probable. 
Of the 52 cases reported below, 51 were under 5 
years of age,’ © 77 and 49 were 18 months or less at 
the time of diagnosis.’ ° ° 2-77 Those classed as 
full term include seven infants who are presumed to 
be full term but whose birth weight or gestation are 
not given. The low birthweight infants are infants 
whose birth weight 1s given or who are stated to be 
of low birth weight (<2500 g). Their median birth 
weight was 1040 g (range 680-2300 g). 


Prediposing factors 


In the published reports one or more of a number of 
predisposing factors have been present in every 
case. These are listed below. 


(1) LOW BIRTH WEIGHT 

Forty per cent of reported cases were less than 
2500 g at birth.> 69 10 13 21 22 2425 27 Low birth- 
weight infants have lower body stores of copper at 
birth than full term infants (3-5 mg/kg fat free body 
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weight at 20 weeks’ gestation rising to 4-8 mg/kg fat 
free body weight at term).*® During the last three 
months of gestation they accumulate copper at a 
rate of about 51 ue/ke/day.” If, however, they are 
born prematurely they will be in negative copper 
balance for up to six weeks after birth.” Full term 
infants also have a period of negative balance after 
birth °! Though this will cause a transient decline in 
the total body copper it is not thought to cause 
copper deficiency if the subsequent dietary copper 
intake 1s sufficient. The full term infant at least has a 
high concentration of copper in the liver” * and the 
current evidence suggests that full term infants have 
stores sufficient for at least five months and low 
birthweight infants for at least two months. 


Causes of bone mineral deficiency in low birthweight 
infants 

The smaller low birthweight infants invariably ex- 
perience a decline in the concentration of bone 
mineral after birth when compared with a fetus of 
equivalent gestation in utero. This occurs because 
they cannot absorb and retain the amount of calcium 
and phosphorus that would be laid down had they 
remained in utero.” If they are fed breast milk there 
is an absolute dietary deficiency of calcium as on 
maximum intake they would receive only about half 
the intrautenne accumulation rate. Because there is 
insufficient phosphorus in breast milk low birth- 
weight infants fed breast milk tend also to develop 
phosphate deficiency rickets,” unless they are given 
phosphate supplements. They therefore develop 
weak bones and are prone to fractures of mbs and 
long bones even if they do not have copper 
deficiency. They do not, however, develop skull 
fractures. 


(2) DIETARY DEFICIENCY OF COPPER 

Total parenteral nutrition 

Twenty three per cent of the infants received total 
parenteral nutnition.® 8 '5 16 17 19 2426 Yn eight of 
the cases the solutions were deficient in copper. In 
the three other cases copper had been added to the 
solution,” but other predisposing causes—namely, 
prematurity and copper deficient milk—were 
present. 


Copper deficient milk 

Fifty four per cent of infants were fed exclusively 
cows’ milk or predominantly cows’ milk with very 
short periods of breast feeding.® © H 14 18212 A 
further 12% were fed formula milks’ ? 4% 27 of 
which at least one was copper deficient. The 
changes in the concentration of copper in breast 
milk are given in tables 1 and 2. Cows’ milk has a 
much lower concentration of copper in ıt than breast 
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Table 2 Changes in conceitzctiot of copper in human 
milk omring lactanon® 7 


Tune postpartum Copper cencentraaon 


yald. (SD) 
2-5 divs 45 (3) 
6-13 cays &/ (19) 
15-28 days 5 (8) 
2 Moxzhs a (45) 
3 Mohs 2 (22) 
47 Months B (23) 
Table 2 Cemparison of chcr-ges 1n cCpper cencentration 


in mE: from mothers of ful fim and preterm infants” 


Tune pastpartum Coppe: zoncentration jigld (SD) 


Full tean usarts Low birthweight 
infants 
35 Days 72 (13 83 21) 
8-10 Days 73 (21 78 +18) 
12-17 Days 57 (8) 75 24) 
28-30 Days 58 (2) 63 14) 


milk. The zoper conten: cf cows’ milk s stated to 
be 2 ug/dl range 10-30 mg/d.” and in >ne report 
values as .cw as 5-7 ug'dI were found?! Copper 
defic=ncy has never been descnbed :n an infant fed 
exclezively on breast mill, or a full term :nfant fed a 
form_la known to contar edequate amounts of 
copp=r thet is, >40 ug/1. 


(3) ANTECEDENT MALNUTRICION 

Twezty five per cent cf -Fe cases suffered from 
seve= antecedent malnctrticn. This was due to a 
starvation diet? or -celabsorption and diar- 
thoea,® * giardiasis,!? <¢ prosable diasaccharidase 
deficency,"! short boveL!* © ar coeliac dis- 
ease* Vcmiting was repo-ted in 13% cf cases and 
protably contributed to zhe aetiology Df the mal- 
nutr-ion € 10 11 18 23 


(4) MERITONEAL DIALYSIS 

Ther2 is one report of a 16 y2ar olc with cystinosis 
who developed copper d2aciency after several years 
of anbuletory peritoneal dizlysis.’ 


Clin zal features 


(1) =GE AT PRESENTATICN (Infants <1& months at 
diagaosis) 

The medien age at presentation for full term 
infa-ts’ 8 10-12 14-21 23 236 w3s 83 (renge 5-18) 
mor:hs and for the low birthweight infants was 3-0 
(range 22—15) months. 5? D 13 3-5 27 This differ- 
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ence presumably reflects the difference in the body 
stores cf copper present at birth. 


(2) HISTORY AND PHYSICAL EXAMINATION 

Details of physical examination were reported in 
only 14 cf the 52 cases.> © 10 12 14 18 20 24 25 Tn these 
14 infants hypotonia was reported in 43% (lax joints 
in one case), hypopigmentation in 29%, psycho- 
motor retardation in 21%, skin rash in 21%, dilated 
veins in 15%, and hepatosplenomegaly in 15%. 
There was no mention of bruising or of blue sclerae 
in any of the 52 cases, and no case had cerebral 
haemorrhage. In no case was there any evidence of 
copper deficiency in the mother dunng pregnancy, 
and there was no case where there was any family 
history of copper deficiency. 


(3) INFECTION 

Specific infections are mentioned in six cases. They 
include two cases of congenital syphilis and 
tuberculosis,° one case of bronchopneumonia,”’ 
one case of infected central venous catheter used for 
total parenteral nutntion,!® one of otitis media,'® 
and the case of giardiasis mentioned above.!® 
Others are described as ‘mild and non specific’. 
These cannot easily be construed as being a con- 
sequence of copper deficiency and the giardiasis 
probakly contributed to it. 


Plasma copper and caeruloplasmin 


In the full term infants the median plasma copper 
was 37 g/dl (range 7-89), and the median caerulo- 
plasmin was 3-0 mg/dl (range 0-4-13-0) In the low 
birthweight infants the median plasma copper was 
28 ug/dl and the median caeruloplasmin was 3-0 
mg/dl (range 0-0-4-0). During the last 30 years the 
analytical methods have improved, and most of the 
higher values in the literature date from the earlier 
period 1956-70. In the more recent reports where 
modern methods (that 1s, atomic absorption spec- 
trophotometry) were used no case of copper de- 
ficiency has been reported in a full term infant with a 
plasma copper of more than 43 g/dl and in a low 
birthweight infant with a plasma copper of more 
than 33 pe/dl. 


PLASMA COPPER AND FRACTURES 

The median plasma copper concentration in those 
infants who had fractures (see below) was 14-5 ug/dl 
(range 4-5-68). Only one value was over 33 ug/dl 
and this dated from 1964 when analytical methods 
were not so reliable. 


NORMAL PLASMA COPPER 
The plasma copper concentration in pregnant and 


non-pregnant women and changes 1n plasma copper 
in full term infants and preterm infants are given in 
tables 3, 4, and 5. In evaluating the plasma copper it 
is important to take into account the birth weight 
and the age of the baby as the plasma copper and 
caeruloplasmin both vary with postnatal age and 
gestation. In the newborn about 85% of the plasma 
copper is bound to caeruloplasmin and the re- 








Table 3 Changes in serum copper with age in full term 

infants® 41 £2 

Postnatal age Plasma copper concentration 
ug/d! (SD) 

Cord blood 2 (11) 

5 Days 47 (9) 

1 Month 6 = (17) 

3 Months 81 a7 

5 Months 104 = (25) 

6-12 Months 111 (19) 

6-12 Years 109 (17) 





Table 4 Changes ın plasma copper in preterm infants? 





Postconceptional age Plasma copper concentration 


(weeks) 

eldi (SD) 
25-28 29 (17) 
29-30 zI (15) 
31-32 32 (18) 
33-34 36 a5 
35-36 39 (14) 
37-38 47 (24) 
39—40 53 (12) 
41—42 60 (12) 
43-44 70 (28) 
45-46 65 (16) 
47-48 &2 (18) 


Table 5 Copper and caeruloplasmun concentrations in 
maternal and fetal blood® “ 4 


Copper Caeruloplasmin 
concentration concentration 
ugid! (SD) mg/dl (SD) 
Male plasma 92 (12) 31 (4) 
Female plasma 107 (23) 31 (5) 
(non-pregnant) 
Female plasma {on oral 
contraceptives) 221 (62) 57 (21) 
Pregnant plasma taken 
at 16 weeks 162 (27) 
Pregnant plasma taken at | 71 (24) 
36 weeks 192 (24) 
Pregnant serum taken 
at term 221 (54) 91 (13) 
Cord blood serum taken 
at term 29 (11) 10 (6) 
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mainder is probably bound to the serum albumin 
and complexed with aminoacids. The plasma copp=2r 
and caeruloplasmin are both low at birth and rise to 
adult values at about 6 months of age (table 3). The 
plasma concentrations in low birthweight mfants are 
about the same as full term infants at birth but rise 
more slowly (table 4). The values shown in table 4 
were the same whether the mfants were fed a 
formula containing 40 ug/dl of copper or one 
containing 167 ug/dl of copper.“ It therefore seems 
likely that these values are representative of plasma 
copper concentrations to be found in low birth- 
weight infants who are not copper deficient. The 
normal range would therefore be the mean (2 SL’). 
From these data it can be seen that a small preterm 
infant of 2-3 months may have a very much lower 
plasma copper concentration than a full term infant 
of same postnatal age and yet not have copper 
deficiency. 


Haematological changes 


ANAEMIA 

Ninety two per cent of the full term infants and 85% 
of the low birthweight infants had a haemoglobin 
concentration of less than 100 g/l. The median 
haemoglobin of the full term mfants was 49 g/l 
{range 26-136) and of the low birthweight infants 
was 70 g/l (range 27-119). Examination of the bone 
marrow showed typically maturation arrest with 
marked vacuolisation in the erythroid and myeloid 
cells with numerous ringed sideroblasts.° The pic- 
ture is not therefore one of iron deficiency though in 
some cases, notably those fed cows’ milk, the 


Table 6 Bone changes reported in copper deficiency* 


No (%) No (%) Low 
Full term birth weight 
infants infants 
Fractures (n=31) (n=20) 
Fracture of long bone(s) 3 (10) 5 (25) 
Fracture of epiphyseal 
plate(s) 2 (6) 2 (10) 
Fracture of nbs — 3 (15) 
Metaphysial chip fracture 1 (3) 
Fracture of the skull — ne 
Other changes {mm=14) (n=13) 
Osteoporosis 8 (57) 11 (85) 
Fraying and cupping of 
the metaphyses 9 (64) 11 (85) 
Spurs 8 (57) == 
Subpenosteal new bone 
formaton 6 (43) 7 (54 


“The immcidence of fractures 1s for the whole group, and the 
incidence of other changes 1s for the group in whom the results of 
x rays were reported Note that some infants had more than one 
fracture 


45< Saaw 

retaculocvte response tc ron treetrrent showed that 
irom deficiency did coexist with tne copper deficien- 
cy. The median plasma ircn concentratcon in the full 
term infants was 20 pg.cl (range 4-11) and in the 
low birthweight infants was 15 p2/dl (range 10-78). 
The higber median ha2troglobia concentration in 
the low birthweight mterts was probebly attribut- 
able to the fact that 027 were transcused. 


NEUTROPENIA 

A neutcopema of less thar 1-010? was found 
in 34% of the infants in whom the results of 
a white blood cell count were reported (n= 
25) 7 ? 1616 18 20 2427 erc all these icfants had a 
neutrop11 count less than 2-010°/L There were no 
differences between the iw Dirthweigh: infants and 
tke full term infants. Taz median neutrophil count 
was 0-376x10°7 (range (-(49-1-9). As in infants 
with fractures the med er neutrophil count (n=9) 
was 0-363 x 10°/1 (range 9 C8~1-2) 1t is deubtful if the 
diagnoss of copper def. dency of sufficent severity 
to cause fractures shccld >e considered in the 
absence of neutropenic. 


Bone disease 


The results of x ray examinatior o the bones 
of mfants with copper deficiency are summarised 
in tabie 6. Fractues «were found in 11 
ceses.> ©1021 13 14 17 19 2527 The percsntage inci- 
dence o- fractures is besed on the whele group of 
infants (@=51) on the sad>esition that a fracture is 
unlikely zo be missed clracally. The percentage 
incidence of the other chenges are based only 
on ihe cases where done changes or x ray are 
reportec (n=27p 6 FU 1720 2-27 because many of 
the <indimgs are not evicert clmically ard might not 
be cetected if an x ray flv was not zaken. The sub- 
perbsteal new bone forma ioa can be very extensive 
and retlect orgamismz subperiostecl haemor- 
rhage,” '° > in other cases t can be quite incon- 
spicious, and may simply reflect nermal bone 
growth, particularly in premature infants. 


DIST NGUISHING EONE CHANGES IN COPPEE DEFICIENCY 
FROM THOSE IN NON-ACCID2KTAL INJURY 

The most umportant thing to keep in mind is that 
both a fracture and a suffericsteal haemorrhage are 
evidence that a force has teen applied tæa bone, but 
unless the magnizude of -he force :s known (and this 
is scmet mes in dispute). thar presenze gives nc 
mformat cn as to the strecgth of the bcne, so they 
canmot ke used as evicerce for the presence or 
absence Df copper defidency. They are neutral in 
that respect Evidence Ð- the presence of bone 
disease mus: be sought 2-sewhere. 


Low birthweight infants, because they have small 
slerder bones and experience difficulty in absorbing 
and retamimg bone mineral at a rate that 1s 
comparable with the m utero accumulation rate, 
have a higher incidence of osteoporosis and frac- 
tures than full term infants even in the absence of 
copper deficiency. 

The features that should alert one to the diagnosis 
of copper deficiency are the cupping and fraying of 
the metaphysis of the long bones, and the sickle 
shazed metaphyseal spurs, which sometimes frac- 
ture, and seem to be very characteristic of copper 
defmmency. The best photographs of these appear- 
anc2s are to be found in the paper by Gninebaum 
et al.’ As copper deficiency is a metabolic bone 
disease ıt will affect the entire skeleton in a sym- 
metncal manner, being particularly evident in the 
most rapidly growing bone ends, namely the wrists 
andche knees. The proximal ends of the femora and 
humerı are also affected as are the costochondral 
junchons, which may enlarge. The bone age seems 
frequently to be retarded !* The findings on x ray 
examination may be confused with those of scurvy 
or r ckets but the help of an experienced radiologist 
and the characteristic biochemistry and haemato- 
logy should make the diagnosis fairly straight for- 
ward. The age at diagnosis in full’‘term mfants with 
fraccures ranged from 6:5 to 60 months (median 9 
morchs) whereas the age at diagnosis in the low 
birthweight infants with fractures ranged from 2-2 to 
7-0 months (median 2-8 months). Therefore when a 
full -erm infant of less than 6-5 months or a preterm 
infart of less than 2-2 months presents with fractures 
copper deficiency is not a likely diagnosis. It 1s 
noteworthy that skull fractures have never been 
repctted in copper deficiency and neither have rib 


_ fracrures in full term infants with copper deficiency. 


Fractures have never been reported as a late sequel 
to copper deficiency. 

Im contrast the bone changes in non-accidental 
injucy are usually unsymmetrical and where they are 
nunerous they are often of different stages of 
heal ng indicating that they are injuries that have 
taken place over a period of time. Though indi- 
viduzlly a metaphyseal chip fracture or subperios- 
teal haemorrhage may resemble those seen in 
copper deficiency, they occur against a background 
of n otherwise radiologically normal skeleton, 
without any retardation of the bone age. 


Response to treatment 


In the reported cases the median copper intake used 
in treatment was 290 wg copper/kg/day (range 
63-80) and in one case on total parenteral nutri- 
tion. intravenous treatment was given in a dose of 50 


ug/kg/day. Treatment resulted in a reticulocyte 
response within 1-2 weeks, median 4-6% (range 
2-14%), and the neutrophils rose above 1-0x10°/1 
within about five days. Healing of the fractures and 
resolution of the other bone changes were well 
advanced after 30 days As some of the infants 
recovered without any special treatment other than 
introducing a more varied diet with a higher copper 
content, ıt is possible that the occasional infant may 
pass through a period of transient deficiency and 
recover spontaneously as his repertoure of food 
increases, without ever being diagnosed. 


Genetic diseases of copper metabolism 


Though there are a number of diseases of copper 
metabolism described in expermental animals there 
are only two that have been established with 
certainty in man, Menkes’ disease, and Wilson’s 
disease. The only one to be confused with copper 
deficiency 1s Menkes’ disease.*’ This ıs an X linked 
recessive condition that only occurs in boys Though 
it has many of the features of dietary copper 
deficiency including the low plasma copper and 
caeruloplasmin, and the bone changes, anaemia and 
neutropenia do not occur. Intracranial haemor- 
rhages do occur in patients with Menkes’ disease but 
have never been reported in dietary copper de- 
ficiency in infants. The presence of convulsions and 
hypothermia and the relentless downhill course with 
death usually within two years makes confusion 
unlikely. A syndrome of benign familial copper 
deficiency has been described in a single family.“ 
The propositus at 21 months of age had fair hair, a 
seborrhoeic rash on his face, convulsions, and bone 
changes resembling those of copper deficiency. 
There were no fractures and no features suggestive 
of non-accidental injury. The plasma copper was 
low but the caeruloplasmin concentration was nor- 
mal.*° The fits and the rash responded to treatment 
with copper. 


Adult copper deficiency 


This has not to my knowledge been described in a 
pregnant woman and the cases ın the literature have 
been found in patients on total parenteral nutrition 
with inadequate concentrations of copper in the 
solutions, and in patients with bowel resections.” >) 


Copper content of milks 


There is some uncertainty about the copper content 
of formulas sold for infant feeding in the United 
Kingdom and Europe. Table 7 gives the mean 
values and range of copper found in formulas in 
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Table 7 Copper concentration of different infant formulas 


Country of origin No of Copper 
sampies concentration gidi 
Mean Range 
United States of Amenca” 14 48 31-65 
Sweden” 12 18 3-70 
West Germany* 12 20 1-135 
Japan” 8 6 2-15 
The Netherlands* 2 28 14-43 
United Kingdom* 2 14 5-23 
Fullterm formulat 9 18 1-47 
Preterm} 3 68 62-73 
Soy formulat 1 51 
France* 2 12 5-20 
Norway* i 25 


*Reference 52, tJCL Shaw, unpublished data analyses performed 
in 1982 


different countries The data are mainly from 
Lonnerdal et al? but the data on English milks are 
my own unpublished data from 1982. It can be seen 
that some formulas have a very low copper content 
and at 150 ml/kg/day would supply much less than 
the amount supplied by breast milk (table 1 and 2) 
or the recommended requirements for full term 
infants (see summary below). If copper is to be 
added to infant formulas in manufacture then the 
milk powder must be packed under nitrogen to 
prevent oxidation of the fatty acids, which turns the 
milk rancid. Today most milks are packed in this 
way. 


Recommendations of various bodies 


(1) EUROPEAN SOCIETY FOR PAEDIATRIC GASTROENTER- 
OLOGY AND NUTRITION (ESPGAN) COMMITTEE ON NUTRI- 
TION (1977) (Full term infants) 

Minimum value 30 pg/100 kcal (20 ug/100 ml). 


(2) DEPARTMENT OF HEALTH AND SOCIAL SECURITY 

(Duss) (1980)* (Full term imfants) 
‘It seems likely that the amount of copper in 
infant feeds should be not more and not less 
than the amounts present on average in mature 
human and cows’ milk, that 1s to say not less 
than 10 pg and not more than 60 ug/100 ml, but 
at present sufficient information ıs not available 
for a recommendation to be made’. 


(3) AMERICAN ACADEMY OF PEDIATRICS (1976) (Full 
term infants) 
Minimum intake 90 pg/100 kcal. 


(4) AMERICAN ACADEMY OF PEDIATRICS (1977) (Low 
birth weight infants) 
‘Recent data suggests that an intake of 90 
ug/100 kcal is desirable’. 
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(£) CANADIAN PAEDIATEIC SOCIETY: (19£1)” 
‘It has been suggescec that low birthweight 
infancs require 90 pe“ EC kcal to avoid copper 
depletion’. 


(6) AMERICAN ACADEMY >F EEDIATRICS (1985) (Low 
birt. we2:ght infants) 
‘90 p100 kcal ccrtnres to be appropriate’. 


UnDrtunetely the recon rendations cf the DHSS 
(see above) were framec in such a way that the 
ma-ufactcrers felt that -hey did not necessarily have 
to rtiy formulas wit copper. As a result the 
ccpper coazent of some infant formulas sold in the 
Un:-ed Xingdom in the past was less then 10 pe/dl,°? 
anc in seme samples >f milk copper was almost 
urcetectasle (JCL Stew, unpublished data). 
Ho-ever at the presen’ me SMA. Cow and Gate 
Premium, and Farley Health Product Milks (Oster- 
feec, Cszarmilk Comp-ete, end Cstermilk II) all 
conSain 2-ough copper 1cughly 40 ug/cl), and have 
dene sirce et least 1983. ae Milupa prcducts on the 
otaer kard contain nbe var.able amounts of 
copzer. Ike manufacirers claim that Aptamil 
conains 45 pe/di, Miluan: 26-2 we/dl, end Preapta- 
mil. the formula design21 for prete-m -nfants, only 
10 -g/d 

Itis the-efore eviden” zhat while most milks used 
for infant feeding in the Uxried Kingdom contain 
whe- is believed to be sufficient copper some do not. 
The most striking exam e is Preaptamil and this 
milk 1s socn to be replaced ty a mik with a higher 
coder cortent. Unless 2ir-umstances have changed 
sinc= the report of Lonnerdal et al” there may also 
sail >e milks marketed on the contment of Europe 
that corta.c insufficien: copper. 
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Ccpper deficiency shod be considered in the 
differentia diagnosis o7 bome fractures in young 
infa-ts. Dace copper deficiency has been proposed 
it cennct te refuted as a cause with complete 
cartzinty unless there are J2taied radiographs of the 
whak sEe.eton, measurements of olama copper, 
caermlopiasmin, haemoglo >in and differential white 
cell court. and possibly 59ne marrow. ‘The presence 
of a predisposing cause, the characteristic age at 
onse€:, amc a response to treatment add to the 
security of the diagnosis. However it is possible, in 
the absene» of specific d-egnoszic tes-s, tp determine 
the probability that a correct d:agnoss has been 
mac. 

If-he dacient is a full err infart, under 5 months 
of aze, who has been b-eest fed, or haz received a 
milk with 2 copper concertration of <0 2/dl or more 


them the diagnosis 1s unlikely. Such a case has never 
beea described. The absence of the predisposing 
conditions mentioned above (prematurity, preced- 
ing malnutrition, a deficient copper intake, malab- 
sorption) make the diagnosis even more unlikely. If 
the copper deficiency ıs sufficiently severe to cause 
fractures then some of the other clinical features (for 
example, skin rash, hypotonia, psychomotor re- 
tarcation, or hypopigmentation) are likely to be 
pretent, together with anaemia, neutropenia, and 
a lcw plasma copper concentration. 

Neither skull fractures nor cerebral haemorrhage 
have ever been described in infants with copper 
deficiency, and mb fractures have never been 
described in full term infants with copper deficiency. 
The presence of any of these points to another 
diagnosis. The demonstration of normal bones, and 
in particular wrists and knees, makes the diagnosis 
very unlikely. Obviously if the other features of 
copper deficiency (hypocupraemia, low caeruloplas- 
min neutropenia, and sideroblastic anaemia) are 
absent then the diagnosis can be confidently ruled 
out. 
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Special report 


Facts for teachers of children with cancer 


M C G STEVENS, J | EAYE, C F KENWOOD, AND J R MANN 
Department of Oncology The Childrea’s Hospital, Birmingham 


SUMMARY As the prospects of cure for children with cancer increase, the long term 
consequences of treacore>t and the quality of life experienced by survivors assume greater 
importance. Strategies tc encourage early return to school after diagnosis are of considerable 
importance both eduzaricnally anc socially, but teachers require information to help them 
fazi tate the child’s retucn. Tke extent to which professional contact is fostered between 
chilzren’s cancer centres and the 2ducation service is the subject of this short survey. 


The prospects of cure for children with cancer 
are steadly improving Approximatelr 1200-1400 
chilcren are diagnosed wth cencer eack. year in the 
Unied Kirgdom! yet almost 6C% of children 
treabed at institutions aif] ated to tae United King- 
dom Children’s Cance: Study Group (UKCCSG) 
are alive five years from diagnos:s* end most of 
thess will b2 long term survrvors. Med an survival, 
evez among children wao ultimately die of their 
disease, tas been prolonged by modern multimodal 
trez ment.’ These imprarne results briag with them 
conzems a>out the quarry of lfe achieved by 
chiliren vatn cancer, bott during end after treatment, 
and pi ysical, psycholog’cal, end social consequences 
are now being describ2d in long term survivors.“ 
The consequences vary, depending on the type of 
ma=pgnancy, the treatm21. used, and the age of the 
child at Ciaznosis. 

Whether a child’s cancer 1s d:agnosed before or 
dunng szhool life, attemdang school provides a 
common experience. $153. provides organisation 
in children’s lives. It dey el ops the child intellectually, 
physically and, through scciz] contact, rt encourages 
em=tione] maturity. Ear. returr tc sckool provides 
a return owards normzLty Dr the child with cancer 
anc the effects of schecl absenteetsm are reported 
by long term survivers tc be emonmg the most 
importart consequences o? having Aad cancer.” 
High rates of absente2.sm found among children 
witi cancer are only paw:ly explained by clinic visits, 
kozitalisation, or acute LIn2ss and previous studies 
hans showr. thatthe chilfencounters many difficulties 
in returning to school fer diagnosis °’ Anxieties 
enc embarrassment ariaa3from theirulness, together 
wira the frequent dev2 opment of a dependent, 


protective relationship between parent and child,” 
may reinforce absence from school. 

Attempts to modify school attendance patterns 
have focused on school staff and surveys have shown 
that teachers need more information about childhood 
cancer and tts specific implications for schooling.” In 
our own unit, which serves as the paediatric 
oncology centre for the West Midlands health 
region, a leaflet written specifically for teachers (and 
parents), addressing some of the issues involved in 
returning the child to school, is used as the principle 
way of providing appropriate information for schools. 
This is sent, with parental consent, to the schools of 
all newly diagnosed children, by the hospital school, 
which provides a point of professional contact to 
which a child’s teacher can refer, in addition to 
contac: with the medical staff. The information 
contained provides an overview of cancer in children, 
a perspective on prognosis with modern treatment, 
and a discussion of the potential hazards of contact 
with infectious disease. It addresses the anxieties 
experienced by children on their return to school, 
with suggestions for helping reintegration and dis- 
cusses the appropriate use of the home teaching 
service. The leaflet appears to be well received. 
We recently wrote to all paediatric oncology centres 
in the United Kingdom requesting information 
about their contact with schools in order to assess 
the pattern of school liaison available for children 
with cancer in this country. 


Methods 


In orcer to assess current strategies for liaising with 
the schools of children with cancer, we wrote to the 
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other 18 regional paediatric oncology centres in the 
United Kingdom asking them what contact they had 
with teachers and forcoptes of any written information 
they provided for schools. We analysed the contents 
of the documents and other services provided by 
centres for teachers and schools. 


Results 


Replies were received from 13 (72%) of the 18 
centres contacted. Analysis indicated that the 
information provided fell into three mzin categories 
and the data included information from all the 
centres which responded, including our own. 


GENERAL INFORMATION LEAFLETS 

Six (43%) centres sent schools copies of information 
pamphlets written for familres— such as those issued 
by the Leukaemia Research Fund—but did not have 
any specific information for distribution to teachers. 
One centre sent copies of booklets written for 
children themselves, which explained the disease, its 
treatment, and common emotional problems in 
general terms suitable for younger children. All 
centres emphasised the need for personal contact 
with teachers. 


MEETINGS WITH TEACHERS 
One centre held meetings with teachers of newly 
diagnosed children on a regular basis 


SPECIFIC INFORMATION FOR SCHOOLS 

Five (36%) centres, including our own, used leaflets, 
written locally but specifically designed for teachers. 
The information they contained included the follow- 
ing points (number in square brackets refers to the 
number of booklets referring to each point): 


(1} Overview of childhood cancer: ıt was noted that 
(a) cancer in children 1s relatively uncommon but 
chances of survival are improving with modern 
treatment [4]; and (b) cancer 1s not infectious and 
affected children pose no health risk to their 
classmates [5]; (c) the types of treatment used (for 
example, chemotherapy, radiotherapy) and the 
more obvious possible side effects (for example, hair 
loss, change in weight) were explainec [5]. 


(2) Infection risks and medical problems at school: 
there was (a) emphasis on the importance of measles 
and chicken pox contacts [5]; (b) emphasis on the 
small risk of medical problems ansing at school [1]; 
and (c) advice on the management of fever and 
bruising [1]. 


(3) Children’s knowledge of their disease: it was 
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explained that children know the nature of their 
disease and that their questions should be answered 
honestly in an age appropriate way [2]. 


(4) School attendance: (a) it was explained that 
absence for medical reasons may be unavoidable at 
times but that the child’s or parent’s anxieties may 
reinforce absenteeism at other times [5]; and (b) 
that an early return to school 1s rmportant to the 
psychological well being of the child [5]. 


(5) Academic performance: (a) it was emphasised 
that ıt was important to maximise the child’s 
potential and that inappropriately reduced expec- 
tation is a common finding among both parents and 
teachers [5]; (b) the provisions for schooling in 
hospital and at home were explained [3], and (c) an 
mvitation for teachers to contact the oncology 
department to discuss details of the child’s school 
performance was made [3]. 


(6) Other points made were: (a) advice to teachers 
in explaining the illness to the child’s peers at school 
[3]; (b) an explanation that the patient’s siblings may 
also experience emotional difficulties and that their 
teachers should also be informed [2]; and (c) a 
discussion of death and dying [1]. 


Discussion 


Teachers faced with the diagnosis of cancer in one of 
their pupils have to confront several problems First, 
on an emotional level, they may greet the news with 
the same mixture of emotions as do the family or the 
child’s close friends. Second, they encounter rational 
anxieties which relate to their lack of knowledge 
about the situation. The child or his classmates may 
ask questions for which they are unprepared or they 
are unwilling to answer, raising concerns about how 
much the child has been told of his disease and 
prognosis They may be concerned that the child 
could become seriously 1ll while ın their care, or 
acquire infection from contacts with classmates, for 
which they would feel responsible. Finally, the 
teacher faces a conflict between the care of the 
individual—the child with cancer—and the needs of 
the rest of the class. 

Many of these concerns can be addressed by 
‘educating the educators’ and most children’s cancer 
centres recognise the need to liaise with schools and 
to provide information for teachers as a means of 
facilitating their patients’ return to the classroom 
The results of our brief survey show that efforts to 
achieve this in the United Kingdom are variable. 
Although all centres acknowledged the importance 
of information for schools, and many make con- 
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sicerable efforts to cor ect teachers irdividually on 
behaif of their patients, Ess zhan half of the centres 
which replied to the survey >rovided specific written 
guidance. for teachers ctout schooling for children 
with caresr. All the written mate-ial available 
provided the same ove-1i=w of cancer m children, its 
frequenc: and treatm21., and stressed the impor- 
tarce to the child of an early returr to school. Only a 
few, however, addres:ec issues such as an explan- 
ation thet children ave usualy aware of their 
diagnosi end that acute medical p-obl2ms occurring 
in ch:ldren while at scil are unlikels—both areas 
that would provide ccrsiderable reassurance for 
teachers” anxieties. The provision of teaching m 
hespital, the use of tre aone teaching service and 
part time attendance at wkol ere all ways in which 
schooling can be cont wied until the child is well 
enough to return to a ll zme ccrmculum—points 
discussec by some leaflets cnly. It is interesting that 
all leaflezs countered ke anxiety that cancer might 
be infect. cus and emp2a:ised that the affected child 
presents no risk to other —a reassurance that many 
m-ght be surprised to Dexieve is necessary. 

The problems expertered by ch:ldren with cancer, 
and their teachers, are mot tnique and some of the 
so.utions might apply 2qaally tc caildren with other 
medical problems (for example, cystic fibrosis and 
diabetes”. The relation between medical services 
and schecls has recexly been considered by the 
British Paediatric Assdz1ation and ihe need for 
in-erdrofssion liaison. wis 2nphasised.'? The value 
of educacional programmes, including seminars and 
meetings, as well a3 the provision of written 
inormat cn, in educating teachers and school 
medical nursing staff about the probl2ms of school 
foz the child with cancer has been established.’? 
Certainly, the introducton cf meetings for teachers 


of recently diagnosed children in our own unit has 
been received with enthusiasm. Whether such efforts 
ha~e appreciably improved the excessive absenteeism 
and educational disruption seen among this group of 
patients remains unproved How such an improve- 
ment can be best achieved must be the focus of 
further study. 


We. thank our colleagues in the other regional paediatric oncology 
cen. res for their help m undertaking this study 


References 


' Draper GJ, Birch JM, Bithell JF, e al Childhood cancer in 
airitun—incidence, survival and mortality (OPCS studics on 
mecical and population subjects, 37 } London HMSO, 1982 
United Kingdom Children’s Cancer Study Group Annual 
pert Manchester UKCCSG, 1987, 

Morns Jones PH Advances in managing childhood cancer 
er kied J 1987,295:4-6 

Meadows AT, Kreymas NL, Belasco JB The medical cost of 
cure sequelae in survivors of childhood cancer In Van Eys J, 
Sullivan MP, eds Status of the curability of childhood canceis 
Hew York Raven Press, 1980.263-76 

Elolmes HA, Holmes FF After ten years what are the handicaps 
znd lifestyles of children treated for cancer? Chn Pediatr (Phila) 
"975 ,14:819-23 

Lansky SB, Carms NU, Zwartjes W School attendance amongst 
children with cancer’ a report from two centres Journal of 
?sychosocial Oncology 1983 ,1:75-82 

Chariton A, Pearson D, Morns Jones PH Children’s return to 
school after treatment for solid tumours Soc Sc: Med 1986,22: 
* 337-46 

Lanksy SB, Gendel M Symbiotic regressive behaviour patterns 
in childhood malignancy Clin Pediat (Phila) 1978,17:133-8 
Deasy-Spinetta P, Spinetta JJ The child with cancer in school 
reacher’s appraisal Am J Pediatr Hematol Oncol 1980,2:89~-94 
British Pacdiatne Association Report on the school health 
services London British Paediatric Association, 1987 

Bess JW Resolving non-medical obstacles to successful school 
se-entry for children with cancer J Sch Health 1984,54:84-6 


n 


ied 


že 


a 


a 


mt 


os 


=r 
— 


Cozrespondence to Dr M Stevens, Department of Oncology, The 
Chddren’s Hospital, Birmingham B16 8ET 


Archives of Disease in Childhood, 1988, 63, 459—462 


Correspondence 


Sexual abuse in children 


Sir, 


For many years the nature of my outpatient clinical 
caseload has necessitated careful mspection of the anus 
and genitalia in some three quarters of new attenders and 
many of those recalled for review. Am I now to believe, 
following the claim in the article by Drs Hobbs and Wynne 
that up to one in three children are sexually abused,’ 
making it some five times as common as urmary tract 
infection, and that I have missed several cases a year? 

These authors, as well as Dr Leventhal and colleagues,” 
mply that abuse needs to be suspected in children 
complaiming of enuresis, vaginal discharge. and abdominal 
pain These are common organic symptoms in childhood 
and only occasionally have a psychosomatic basis. Most 
daytime wetting in girls 1s due to the urge syndrome; sitting 
in damp pants causes non-specific vulvitis, with or without 
discharge, and ammomiaca] dermatitis of the labial skin 
that sometimes extends to the perianal region. The 
associated pain or itching, or both, may lead to scratching 
and to digital manipulation of the introitus by the child 
herself. How may this affect the appearance of the vulva 
and hymenal diameter? Vaginal sleeve swabs almost 
invariably grow commensals and, in 22 years’ paediatric 
practice I have only once cultured a sexually transmitted 
organism; this was in an adolescent girl who admitted 
having intercourse voluntarily, outside her family circle 

Most gurls with urge incontinence have disguised con- 
stipation, the clue to which is a firmly palpable descending 
colon’ they sometimes also complain of recurrent abdo- 
minal pain, centrally or in the left flank Dietary enquiry 
often reveals fibre deficiency, and correction not only 
eliminates the abdominal pain but also improves the 
wetting.” Observations on these girls has led me to 
recognise that most children of either sex complaining of 
recurrent abdominal pain have a similar problem of dietary 
fibre deficiency and are not emotionally disturbed. The 
passage of large, hard stools undoubtedly inflicts damage 
on the anus, as recently reported * The ane] reflex, elicited 
routinely to test the integrity of sacral innervation in 
incontinent children, requires that a relaxed anus contracts 
in response to stimulating the perianal skin. How easy it 
would be for the inexperienced to interpret the preliminary 
relaxation as ‘reflex dilatation’ and the reflex contraction 
as ‘twitchiness ’ 

While I do not doubt the existence of sexual abuse, or 
the sincerity of Drs Hobbs and Wynne, I am disturbed by 
the distortion of perspectives which their acticle creates. In 
the real world, parents need to have coniidence that the 
paediatrician to whom they take their child for advice can 
be trusted to deal sympathetically with their symptoms, be 
they enuresis or abdominal pain, and not subject them to 
an inquisition with sexual abuse uppermost in his or her 
mind. In their final comments (p 1195) Drs Hobbs and 


Wynne imply that the current controversy has polarised 
paediatricians and police surgeons. If, indeed, it i$ a 
contest, I would suggest that it is the police surgeons who 
are making the paediatricians look foolish! 
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Sir, 

The highly publicised controversy concerning the signifi- 
cance of anal dilatation has produced a series of dogmatic 
assertions that have already been influential in the collapse 
of care proceedings in a number of cases It is hugh time 
their logic was challenged. 

Dr Raine Roberts, writing ın this journal, states that 
anal dilatation in a ‘subjective and misleading test ’’ Her 
distrust of anal dilatation seems to be based on two 
arguments: firstly, she states that she and her colleagues in 
Manchester, seeing children for police and social services, 
have found anal signs in only a handful of cases compared 
with the large numbers described in Leeds.” Dr Wynne 
supports her cases with photographs and detailed case 
histones Surely Dr Roberts is not suggesting that Dr 
Wynne has fabricated her results? Secondly, she states that 
anal dilatation ‘cannot be used in evidence. because it 
is also present in some children who have not been 
abused,’ She states that dilatation can occur in constipation, 
threadworm, and anal thrush She supports this statement 
with reference to Dr Graham Clayden ın a letter to the 
Lancet? Dr Clayden’s letter makes no mention of thrush 
or threadworm and simply states his belief, based on 
experience with a highly specialised clinic population, that 
chronic constipation can cause anal dilatation He produces 
no numerical data, however, and appears to make the 
assumption that those children manifesting anal dilatation 
are not silent victims of sexual abuse, without undertaking 
any investigation or disclosure work. 

A multitude of possible causes of anal dilatation have 
been named ın courts of Jaw and in the media, but ın fact 
no study exists that shows or even suggests the occurrence 
of anal dilatation in association with such conditions as 
thrush, threadworm, diarrhoea, or indeed, constipation 
Moreover all these speculated causes are commonplace in 
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chiHhocd. whereas anal cLétahion is very rarely seen in 
nernal =hniral practice. Tre only circumstances where 
anal dilctanon has been cccim=nted 1s where anal abuse 
has >ccurred. Dr Wynne poesexted her data in a scholarly 
anc thcrough manner wn ch clearly shows a strong 
assaciatDn between the faring of ana dilatation and the 
disc osute of anal abuse Oa- experience in Newcastle has 
beem very similar.* 

‘Here 13 a pressing need for scudies of anal findings in 
normal and enccporetic ~hadd-2n to clarify this difficult 
arer Inte meantime we Test hrmly resist the acceptance 
of cogmatic statements tha: are unsupported by objective 
detz 
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Child abuse—corsequences for health 
Services 


Se, 


Dar ng the course of a stud? on the work pattern of health 
vist 3rs ve have observed <Le eFect the mse in the number 
of cases conferences (tab.c) for child abuse has had on 
then wo-k. The notificaticn end Pollow up of possible child 
atuce taxes precedence overall else Some health visitors 
in tis dscrict are finding their attendance at case confer- 
ercss is ~enging from one a wezk to daily Moreover each 
cht placed on the registe- is made the subject of extra 
vist ng, often requiring asmmeny as three additional weekly 
vmar: Each newly registe-ec ces2 of caild abuse can add 


Tate Data from Tower Pomless Youth and Community 
Secon 


Yea— All zase conf rers New case conferences 
193 100 78 
1B 251 89 
1987 299 9] 
IR 304 89 
1B- 335 90 
138: 435 131 
IBe 566 130 


Po~ ded by Youth and Communis Section Metropolitan Pole 
Tovzr Hamicts 


anything from two to 12 hours to a health wsitor’s weekly 
workload, depending on its complexity A semior health 
visitoz estimated that four hours represented either 24 
hearing tests, seeing 20 mothers and babies in a clinic, or 
six hcme visits. The very small amount of visiting to other 
important ‘at nisk’ groups, such as the elderly, is further 
eroded. Only the effect on the work of health visitors has 
been directly observed but this 1s paralleled by similar 
effects on the work of general practitioners, child psychia- 
trists, paediatricians, and social workers, as many as 10 or 
more of whom may be involved in a case conference ' Staff 
shortages ın social work departments and in the health 
visitozs establishment are compounding the problem 

Insufficient cognisance is being taken of the cost for 
clients and professionals of the disruption to planned 
health programmes because of the crisis imperatives of 
child abuse and ın particular the time devoted to attend- 
ance at case conferences. It has already been pointed out 
that Itle attempt has been made to evaluate their 
effectiveness 7 

In ccnsultation with other agencies every district should 
look anew at the number of professionals involved in case 
conferences and their particular contribution This would 
allow ‘agencies to place more emphasis on the earlier 
provision of services to children and famihes who need 
help’ as recommended by the DHSS ° 
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Validity of forced expiratory flow 
volume loops in neonates 


Sir, 


We are concemed that the methodology described in the 
paper cf Hoskyns et al regarding the forced expiratory flow 
volume technique used in infants is flawed and that the 
conclusions reached by the authors may be misleading ` 

Our Arst concern ts that these workers have not provided 
evidence that maximal expiratory flow was achieved in the 
infants they studied They used a single narrow range of 
compression pressures and did not evaluate the transmission 
of pressure from the jacket to the pleural space tn each 
subject We have recently reported that a single jacket 
pressure will not reliably achieve maximal expiratory flow 
in all infants, as the transmission of pressure varies 
between different jackets and between different infants.” 
Thus a wide range of jacket pressures must be used in each 
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infant to ensure that maximal flow is obtained * The high 
mean coefficient of variation (CV) for maximum flow at 
functional residual capacity (VmaxFRC) of 19-7% (calcu- 
lated from table 1) suggests that the methodology used by 
Hoskyns et al was not reliable 

Much of the data reported by the Nottingham group 
relates to ‘squeezes applied at different points in the 
respiratory cycle’ The relevance of their observations 
relating to these ‘mistrmed’ squeezes is oscure as the need 
for accurate timing of the squeeze at end-inspiration has 
been consistently stressed,** and acceptable CVs for 
WmaxFRC (mean CV 9 5% and 11%*) have been 
obtained using accurately timed end-inspiratory squeezes 

The authors claim that inspiratory muscle activity ‘may 
interfere with measurement of airway function’ but provide 
no data with correctly timed squeezes to substantiate this 
clam. Figure 5 does not support their assertions as 
inspiratory muscle activity has not affected WmaxFRC: 
oesophageal pressure does not fall until after expiration has 
passed FRC If inspiratory muscle activity does occur 
before FRC is reached, the problem can be simply solved 
by using a higher compression pressure * 

We would also like to point out that the ‘supramaximal’ 
flows for squeezes applied during expiration are likely to 
be caused by flow transients from compression of gas in 
large airways If an adequate compression 1s used from 
end-inspiration and appropriate care is taken to ensure 
that expiration 1s flow-limited, additicnal compression 
force will not increase expiratory flow * 

Critical evaluations of new techniques are to be welcomed, 
but such evaluations must themselves be methodologically 
sound 
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The colour of light for neonatal 
phototherapy 


Sir, 


In a recent paper by Ayyash et ai companng green and blue 
light for the phototherapy of neonatal jaundice the 
summary stated ‘A total of 262 neonates were treated with 
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green (350-650 nm) or blue (300-600 nm) hght ....” 
We feel this statement 1s not only incorrect but potentially 
hazardous. 

Firstly, the spectral ranges quoted by the authors are 
puzzling as green light ıs normally accepted to he within 
the wavelengths interval 500-570 nm, and blue light within 
440-500 nm * More importantly, the statement that the 
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Figure The relative spectral power distribution froma 
Sylvania F20T12B (blue) lamp (top), T20T12G (green) 
lamp (middle), and Wolff Helarium (ultraviolet) lamp 
(bottom) 
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specteal emission lies betwcer 30(-+6C0 nm for the blue 
lamp, with zhe implication Fet it 1s this spectral interval 
which is required for effective phctotherapy is misleading. 
Tte spectral emissions of tae Sy-vania F20T12G (green) 
anc F20T14B (blue) lamp. ised by these authors are 
comp=red here with the spestr.l zmiss-or. of another lamp 
whict is alsa frequently avaika> e:n hospitals, an ultraviolet 
lamp ised for the photothsrapy of psomiasis (figure). A 
pctercial source of confusicr s that rearly all ultraviolet 
flcorescent -amps emit a pals tdus Hight not dissimilar from 
th> bhae fluorescent lamps usec foz neonatal phototherapy 
The satement that the spect-el exrission lies between 300 
to 608 nm could equally be mace Br each of the lamps. Yet 
if neonates were exposec co the radiation from an 
ultrar_olet fluorescent lamp for the same time that they are 
normally exposed to ‘blue light’ the resulting erythema 
woul= bs severe and possitir Zatal 

Alnough it could be arzed “rom the figure that the 
spectzal emission of the blue ight does lie between 300- 
600 mm, a statement like this is meaningless unless it is 
qualkied by reference to the biological action of the 
rediasion, as all photobiclozical phenomena, such as 
eryttema, bilirubin dissocietcn, >r photosynthesis show a 
strors, but different, depencisace on the wavelength of the 
redien0n. 
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Ween not to do a lumbar puncture 


Sir, 
Dr +.ddy, writing of meniagi ıs, says that he will consider 


treatment without lumbar puncture when a child ‘has 
fundoscopic evidence of raised intracranial pressure ` He 
may not _ntend the implication, but to many his statement 
will imply that optic disc swelling 1s a feature of increased 
intracranial pressure in acute illness Although it ıs well 
recognised that papilloedema ts commonly present when 
chronic or subacute conditions (tumour, abscess, lead 
encephalopathy, etc) present acutely, 1t must be exceedingly 
rare in acute pyogenic meningitis or indeed other short 
duration illnesses with brain swelling and high intracranial 
pressure 

This does not mean that fundoscopy should be neglected 
Retinal haemorrhages may be prominent in meningococcal 
septicaemia in the absence of any purpuric skin rash We 
have szen two such cases In one, the diagnosis was 
delayed because non-accidental injury was wrongly sus- 
pected. In the other, a combative child with diarrhoea and 
vomiting, retinal haemorrhages were not recognised until 
after lumbar puncture and intravenous fluids, and fatal 
brain swelling ensued 
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Dr Addy comments 


I accept that papilloedema must be rare in acute meningitis. 
In the <ypescnipt of my annotation I wrote ‘fundal signs of 
raised pressure are not to be relied upon.’ This was 
changed ın the published version to ‘fundal signs of raised 
pressure alone are not adequate ’ The message remains the 
same. 


D P ADDY 
Dudley Road Hospual, 
Birmingham B18 7QH 
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Book reviews 


Pediatric and Fundamental Electrocardio- 
graphy. Edited by Jerome Liebman, Robert 
Plonsey, and Yoram Rudy. Pp 406. £78 
hardback. Martinus Nijhoff Publishing, 
1987. ISBN 0-89838~-815—5. 


This multiauthored book may be divided 
into three parts The first deals with topics 
in basic science electrocardiography, the 
second with arrhythmias and electro- 
physiological techniques in children, and 
the third with body surface potential 
mapping Hence the unusual, and some- 
what unnatural, combination of ‘Pediatric’ 
and ‘Fundamental’ electrocardiography of 
“the title It is hard to envisage a wide 
audience for this selected combination of 
topics. The basic science sections require 
knowledge in physics beyond the scope of 
most clinicians While some of the clmi- 
cally based chapters are well written and 
comprehensive, coverage of the field 1s 
very uneven For example, there are no 
guidelines as to what constitutes a ‘danger- 
ous’ accessory pathway in Wolff Parkinson 
White syndrome, despite the major 
emphasis on electrophysiology The book 
is well presented, with excellent reproduc- 
tion of electrocardiograms and electro- 
physiological data. It 1s unlikely to be of 
major interest to paediatricians, however, 


and its appeal would seem confined to the 
small number of paediatric cardiologists 
with an electrophysiology interest, and the 
even smaller number of basic scientists in 
this field. 


1 SULLIVAN 


Drug Therapy for Asthma: Research and 
Clinical Practice (Lung Biology in Health 
and Disease Series Vol 31). Edited by John 
W Jenne and Shirley Murphy. Pp 1152: 
$169-75 (US and Canada) $203 50 (all 
other countries) hardback Dekker, 1987 
ISBN 0-8247-7633-X. 


This 1s one of those increasingly popular 
multiauthor books dealing with all aspects 
of drug treatment in asthma. Most of the 41 
contnbutors are North Amencan and the 
book forms the 31st volume in the series 
Lung Biology ın Health and Disease. The 
editors claim the book provides in one 
source both the ‘theoretical groundwork 
and practice specifics of asthma drug ther- 
apy.’ The small print does not make the 
book easy to read but much information is 
included on all aspects of drug treatment of 
asthma: smooth muscle anatomy, airway 
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receptors, calcium channel blockers, and in 
vitro studies of bronchodilators. Detarled 
studies on pharmacology and pharmokine- 
tics of all drugs are described; some of 
these are no longer in clinical use in the 
United Kingdom Two interesting chapters 
compare the clinical management of adult 
asthma both in the United Kingdom and 
the United States American experience 
with methyl xanthines is descmbed at 
length. There 1s a useful chapter on aerosol 
dynamics and delivery systems 

Both paediatric chapters give a good 
account of North American practice The 
difficulties using theophyllines are again 
emphasised with newer methods of moni- 
toring. Topically active steroids have only 
one paragraph with two recent American 
references. Dry powder inhaled steroids 
are not mentioned Salbutamol respirator 
solution only became available last year in 
the United States. 

The British paediatrician will find little 
to help with clinical practice in this coun- 
try. This is an expensive book for the 
paediatric department bookshelf. Never- 
theless, ıt 1s a comprehensive well refer- 
enced work useful for all those actively 
Involved in asthma research 


J CoGSWELL 
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British Paediatiz Association 


Training in community paediatrics 


A seminar on traincng fer community paediatrics 
arrenged by the Britsh aediatric Association 
(BEA) and the Comms ty Paediatric Group was 
held in Jaly 1987. 

Dr Manon Miles spcke on the subject of accre- 
ditetion ~raining prog-emmmes in community child 
health involve supervision as well as sevice experi- 
enc2. A camber of app-orec posts at ssnior clinical 
medical officer grade nave been esteblished and 
Others awe been apprcved ad hominem. The 
number ci posts is rapi1 wcreasing and more are 
in the pireline. 

P-ofesscr Catherine Feckham descmbed a new 
MSe course in commun-ty pzediatrics taat will start 
in 1388 at the Institute 97 Child Healtk in London. 
This course of three terms will irclude epidemi- 
ology, heath economics aid management as well as 
the nore traditicnal arecs of community paediatrics. 
Several similar courses cr-held at other centres and 
more ar2 dlanned. Thes2 ccurses are designed to 
complement training proz-emnmes and will encour- 
ape the 2cademic dev2opment of communitv 
paediatr-c= 

Dr Maren Croucher cutlined seme of the 
difficulties facing newly appcimted consultant 
paeciatric.ans in commurtry child healta (CPCCH) 
who havz aften been inedeqvately trained for their 
comolex managerial role enc for the teaching and 
research aspects of their work. It is difficult to find 
time for administrative danes in eddrion to the 
heavy cl nical workicad. 

Dz Simon Lenton disaussed the results of a 
questionna re submittec to those -n raining for 
commun-ty paediatnes. There was < wide variation 
in previous and cucreai experience with most 
respondents having inadeqnate treining n research, 
administration, and epid=-rio_ogy Estimates of the 
number of -raining pcsts needed to provide at least 
one CPCTH per distnizt maicete the need for a large 
increase but the precise runber will rave to be 
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accurately assessed from the results of the BPA 
manpower survey. 

The Nottingham community training programme 
was described by Dr Leon Polnay. At senior house 
officer level trainees worked in parallel with an 
experienced supervisor. A day release course over 
three terms covered general paediatrics, handicap, 
and behaviour problems, and attachments to other 
services dealing with children were arranged. Train- 
ing continued at registrar and senior registrar level 
and there was an overlap between those in short 
term training posts and senior doctors in permanent 
posts. 

A joint training scheme between community child 
health and general practice in East Lothian was 
described by Dr Bill Basset. The general practice 
component of the training programme is supervised 
by general practitioners with a special interest in 
child health and is linked to the course at the 
Edinburgh School of Community Paediatrics which 
runs for a six month period. 

Training in child development and handicap was 
discussed by Dr David Hall. He emphasised the 
importance of contributions from other disciplines 
such as neurology, child psychiatry, psychology, 
audiology, ophthalmology, and education. 

It was concluded that considerable progress had 
been made in developing training programmes and 
that community child health was advancing in both 
academic and service areas. There is a need, 
however, for a further increase in the number of 
approved training posts and for training m 
epidemiology and administration to be mcluded in 
existing posts. The Community Paediatric group 
agreed to collaborate with the BPA manpower 
committee in producing a realistic estimate of the 
number of training posts required. 
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Annotations 


Clinical significance of IgA deficiency 


IgA 1s one of the five classes of immunoglobulin 
found in biological fluids It 1s the major secretory 
immunoglobulin and is widely distributed ın all 
mucosal secretions as a dimeric molecule linked by a 
joining chain and a third molecule, the secretory 
piece. The dimeric torm 1s resistart to proteolytic 
digestion and IgA antibodies are tmportant in the 
protection of mucous membranes against invasion 
by pathogens.’ The function of serum IgA anti- 
bodies, which mainly exist in monomeric form, is 
unclear Low serum IgA, however, is a useful 
marker of secretory IgA deficiency which almost 
invariably accompamiesit There ıs only one reported 
case of absent secretory IgA in the presence of 
normal serum IgA and this was associated with an 
absence of the secretory piece.* There are two 
serologically and structurally distinct IgA sub- 
classes, IgA: comprises 90% of circulating IgA, but 
the IgA found tn secretions is equally distnbuted 
between IgA, and IgA>.° 

IgA deficiency with normal concentrations of 
other immunoglobulin, classes (isolated IgA de- 
ficiency) was the first’ and is the most common 
immunoglobulin deficiency described The genetic 
basis of IgA deficiency 1s not known but there are 
associations with certain HLA-types, healthy IgA 
deficient individuals having an excess of HLA-B8 
and DR3 and symptomatic ones an increased fre- 
quency of HLA-B40.° IgA deficiency usually occurs 
sporadically but ıs found with variable inheritance 
patterns within some families. The section of DNA 
coding for the a heavy chain of IgA within the 
immunoglobulin gene has always beer found to be 
present in isolated IgA deficiency However no a 
chain messenger RNA was generated in polyclonally 
activated B-lymphocytes from IgA deficient 
individuals, making a DNA to RNA transcriptional 
defect possible in such patients.° 

The incidence of IgA deficiency 1s approximately 
one in 500 of the general population.' Most of these 
individuals are healthy buf a minority have signifi- 
cant symptoms. In these patients frequent upper and 
lower respiratory tract infections and middle ear 
infections predominate and in some significant 
organ damage such as bronchiectasis may result.’ In 
subjects with allergic disorders and autoimmune 
diseases the incidence of IgA deficiency i is higher, 
sometimes approaching one in 100.' Weak associa- 


tions with IgA deficiency occur ın coeliac disease, 
systemic lupus ci ythematosus and other auo 
immune disorders,’ gastrointestinal disease,” and 
some malignancies.” The dichotomy between 
symptomatic and asymptomatic IgA deficient 
individuals remains, however, often making the 
significance of the finding in individual patients 
unclear A further complication 1 is the transience of 
IgA deficiency, both in adults’ and particularly in 
children,'' where it may represent delayed matura- 
tion of the humoral immune system. During 
ontogeny IgA is the latest of the immunoglobulin 
classes to develop, and normal serum and mucosal 
concentrations do not reach adult concentrations 
until puberty. Reversible IgA deficiency is also 
induced by some drugs including phenytoin. !? 
There are a number of possible explanations for 
the presence of symptoms in only a minority of 
individuals with isolated IgA deficiency.'* The 
severity of the deficiency may be important as 
children with very low concentrations of IgA (<0-05 
g/l) had a higher incidence of pneumonia than those 
who were also IgA deficient but had concentrations 
>0:05 g/l but < —2 SD below the mean for age. 
Furthermore, 50% of this latter group had only 
transient deficiencies but the more severe deficien- 
cies were permanent.'” Most even profoundly IgA 
deficient individuals are still asymptomatic, however, 
and tn these subjects mechanisms which compensate 
for the lack of IgA are probably operating. One such 
mechanism may be the increased local production 
and passage of IgM into nasal secretions and saliva 
seen in cusymplomane but not symptomatic indt- 
viduals '* A third reason for the discrepancy of 
symptoms between individuals with isolated IgA 
deficiency may lie in variable associations with other 
covert immunodeficiencies. For example, low 
concentrations of certain subclasses of IgG, parti- 
cularly IgG, and IgG4, are found in approximately 
15% of patients with IgA deficiency,'? though 
in one study of 60 IgA deficient children this 
combination did not correlate with an increased 
incidence of infection. '© Furthermore, qualitative!” 
or quantitative’ abnormalities in the IgG antibody 
response to infection or immunisation have been 
described even in the presence of normal or 
high total IgG and IgG subclass concentrations 
Pulmonary damage ıs more common ın IgA deficient 
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aduits who have associazed immunodeficiencies,!” 
though it may also occur M IgA deficien individuals 
without demonstrable IgG e normalities. 

How then should tke péedietr.ciar, or more 
important! the general praccitione:, approach the 
chilc with isolated IgA deficiency? Asymptomatic 
individuals or those wiit ve-y mimma symptoms 
Should be regarded as 1a-ing a ccmpensated m- 
munddefictency. Early reccurse to antibiotics during 
intercurrent infections ¢ justified, and vigilance 
should be razintained for evidence of organ damage, 
poor grow!n. or allergic symptoms. Ther detection 
is an indicazion for careful zsszssment of middle ear 
and pulm=nary status. In these sub ects more 
detadec tmmunological nvestigations may be 
undertaken, Dut the initiel approach 1s based on the 
clinical situation. 

Associated allergic anc xher symptoms (autoim- 
munity, cough, sputum Deduction, corjunctivitis, 
etc) shoulc be controllec, end chest physiotherapy 
instituted, and middle 2a- drainage considered, 
espeaally tf organ damage s evidenz. After this, a 
sequence ct treatment should be followed until a 
satisfactory clinical respoase is cbtamed. The 
sequence consists of: (a) vgcrous early antibiotic 
treatment zuring all mte ions; (b] prophylactic 
antibiotic treatment (once dezily cotrim>xazole is 
usefu in th:s context); and (2) :ntravenous immuno- 
globu_in infusions. 

Requirement for the seccrd stage in this sequence 
should be preceded by furtaer imm anological inves- 
tigation and before recourse to the third, cssessment 
by a paediacric immuno cegist is desirable. In- 
traverous immunoglobulin shculd orly Ee given if 
infections are severe or fr2-qjuent enougl to cause 
significant cisability. Thee sould >e used with 
caution, as IgA deficient individual: occasionally 
have severe reactions to mreunozicbin infusions 
caused by the developmert of antibocies to IgA.” 
Immunoglobulin preparat.ors low in IgA may be 
preferable and monitorirg for IgA ant bodies ts 
recommended.” Liver fanction tests should be 
measured rezularly as non-a non-B nepatitis has, 
on rare occasions, been transnutted ty sane intra- 
venous immunoglobulin p-eparations ~! ** 

The-e are no accurate cata on prognosis for 
symptomatic children, buz theze ıs a terdency to 
improre with age and protably at least 50% will not 
be symptomatic as older cla cron or adults The IgA 
concertrétior may become sermal in those with less 
severe deficizncies any tire Eetween siz months 
after the firs: assessment up to te age of 14 years," 
and on occasions thereatter.7” Symptcms may 
improve despite persistens» of che deficiency, 
presumably as the matong immune system 
develoos compensatory wmschanism:. Jn rare 


occasions the converse may be true and IgA 
deficiency may precede the development of a more 
generalised hypogammaglobulinaemia. The dis- 
covery of IgA deficiency should alert the physician 
that he or she may be dealing with a patient with 
compromised immunity to infection. Patients should 
be monitored closely with a view to preventing the 
long term sequelae of IgA deficiency 
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Food additives 


I wender hcw many pearle visting a fishmonger 
reaiz that the colour of meny fresh salmon ıs due to 
the preserce of an artictccally added colour. The 
flesh of wild salmon is premeated with astaxanthin, 
whic- is Dctained naturzl } from crestacea in their 
diet. Anctzer colour, carthaxanth_n, 1s added to the 
diet <£ tarmed salmon to procuze fis ecuivalent in 
colour to wild salmon.- Wany people are probably 
alsc unaware that titanium dicxide is added at a 
concentretion of up to 400 mg per Kilogram to 
Mozzar2lle cheese made tror cows’ mik, in order 
to gi.e this product the sane white appearance as 
tradisoné] Mozzarella cheese made from buffalo 
milx. The scale of use oi additi~es in focd comes as 
a surprise b most people ard -t :s understandable 
that nary should find ese substances vaguely 
menéring. 


Type: cf edditives 


Concern about food addicrv2s is not new In 1857, a 
survey of adclterants in Pod showed tha: childrens’ 
swees were commonly cclou-ed by red lead (lead 
oxide), isad chromate, riercuriz sulphide, and 
copp=r arsenite * But the curren: ranze o? = permitted 
food add-t-"es, and the scale or the:r use, is much 
greater than it was in tho-e days. Food ‘additives 
can row be classed as cHouring agents, preserva- 
tives. ant:cxidants, emulsimers, ztabiisers, flavours, 
sequestran:3, anticaking genis, acids, buffers, 
bases Lumectants, firming agents, crisp.ng agents, 
thickiners, sweeteners, enzymes, anc nutritive 
agents. Ev.dence linking most of these with disease 
stat2: is -acking, but certan zclounng agents and 
preservatves do have cefnre adverse affects in 
certa 1 pecple. The suds-ances most commonly 
blam=d are azo dyes such as tartrazine, and pre- 
servatives such as benzci> acc end re ated com- 
poumds anz the sulphites 


Urtic=ria 


Most accounts of urticar € provoked by food addı- 
tives are ~echnically unsound, bat two good double 
blind placebo controlled etudes kave appeared.? 

Bota vere <f patients wita chromic urticana, defined 
as lasing tec months or more, who were attending 
allergy chm.cs, and who nac r2sponded to a diet 
avoic ng co auring agents and preservatives. Tartra- 
zne prcv>sed attacks of aricerm in bout a quarter 


of these patients. One of these studies showed that 
sunset vellow, amaranth, indigo carmine, sodium 
benzoate, sodium metabisulphite, and monosodium 
glutanate _ could also provoke urticaria in 
childhood.’ It ıs reasonable to recommend that 
patieats with chronic urticaria try a diet avoiding 
these- additives, and doctors with a ‘Sherlock 
Holrres’ instinct can combine such a diet with a 
batte-y of doube blind challenges so as to identify 
the causative substance.” > The prognosis for addı- 
tive «duced urticaria in childhood seems to be 
good and in a recent study three quarters of a small 
group of children grew out of the problem within 
one to fve years.° What ıs as yet unclear ıs whether 
this spontaneous improvement represents a de- 
velopanent of tolerance towards the additive or a 
loss cf the urticarial state. The latter is more likely, 
as it has been shown that urticarial reactions to 
tartrazine and salicylates mainly occur when the 
disears itself ıs active.’ 


Asthma and atopic eczema 


It is a common though poorly documented observa- 
tion that orange squash, lemon and barley water, 
and amilar drinks which rely heavily for their 
appeerance and flavour upon artificial ingredients, 
can precipitate coughing and wheezing in some 
children with asthma It is not always easy to unravel 
the ceusative ingredient, for these reactions can be 
caused by tartrazine,’ sodium benzoate,” cola, and 
probébly most common of all, sulphur dioxide.’ The 
cold temperature of the drink can also be 
responrsible.’” I would estimate that in addition, 

based on unpublished observations of 500 children 
with severe atopic eczema, the ingestion of tartra- 
zine Œ benzoic acid may exacerbate the skin lesions 
in at last 5% of all children with atopic eczema. It ts 
unclear whether additives aggravate eczema by 
prodicing urticaria, which seems the most likely 
explatation, or whether they are directly capable of 
worsening eczema. 


Mechanism 


The mechanism of action of additives such as 
tartrazine in triggering urticaria or atopic disease 1s 
uncer-ain. Most evidence suggests that the action is 
pharmacological rather than immunological,'! and a 
recen‘ly published study showed rises in plasma 
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histamine concentrations after ingestion of 200 mg 
tartrazine.'? It is unclear whether the findings in this 
study of normal subjects, which employed doses of 
tartrazine well above the average daily intake, 
necessarily explain the mechanism of action of 
smaller quantities in the clinical situation 


Behaviour 


The avoidance of additives seems to have only a 
very short lived beneficial effect on behaviour 
problems, and both hospital? and community 
based'* double blind studies have repeatedly failed 
to show any validity in the idea that additives cause 
behavioural problems in otherwise healthy people. 
A major source of confusion has been the presence 
of atopic disease. If an additive makes eczema or 
asthma worse, the concentration span and be- 
haviour may also be expected to suffer, but there 1s 
no evidence that this is anything other than an 
indirect effect. 


Public misinformation 


The passion for food that is natural is not new. By 
the late 1850’s, ‘pure and unadulterated’ had be- 
come the stock advertising slogan of those anxious 
to cash in on the then newly awakened fears of the 
public.2 The recent obsession with natural food 
ignores the wide range of naturally occurring toxins. 
Examples are oxalic acid in rhubarb; goitrogens in 
brassicas; cyanogens in almonds, tapioca, and lima 
beans; 5-hydroxy tryptamine in bananas; psoralens 
in celery, peas, and parsley; solanine in potatoes; 
myristicin in nutmeg and carrots; and lectins in red 
kidney beans.“ The concept of a ‘health food’ shop 
is misleading. For example, a recent survey of 
‘crunchy’ peanut butter showed that 11 out of 59 
samples from health food producers contained over 
100 pg/kg of aflatoxins, over 10 times the proposed 
maximum permitted level for total aflatoxins. 
Only one of the 26 samples from other producers 
contained aflatoxins in excess of 10 pg/kg, and none 
contained more than 50 pg/kg. 

Food arouses not only the appetite but also the 
emotions. Current misinformation is attributable to 
numerous alarmist books, uncritical coverage by the 
media, and misguided advice by health care profes- 
sionals. The avoidance of all foods containing 
additives, regardless of the fact that some are 
naturally occurring substances such as ascorbic acid, 
is widespread but logical. There is an understand- 
able desire of parents to focus the blame on a 
chemical rather than to face up to other causes for 
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their child’s bad behaviour or to the fact that the 
cause is not known. At present the major problem 
with food additives 1s the level of public misinforma- 
tion about the subject, which often leads to m- 
appropriate and occasionally handicapping dietary 
restriction.‘ 
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Accidental poisoning 


Wher most of us write 1 prescription we are 
thinking of the appropriat= medicare for our patient 
and tie type of packaging m which it is dispensed 
concerns us ‘ttle. Since 1975 the way in which 
medianes Fave been dispeased has changed. Child 
resistant coatainers were u-st in-roduzed for aspirin 
and paracetamol. After a crarretic reduction n the 
numbers of children adnicted with ‘in particular) 
Salicylate Doisoning, an agreement was reached, in 
1981, between the pharniceutical and medical 
professions that all solid do:e medicines should be 
dispersed with either a -eclosable child resistant 
container or in unit packagin2 of strip or blister 
type. Although the impact on hosptal practice of 
the imcrodiction of these ocntaimers for salicylates 
was d-ametc with an 85% zalf in admissions from 
1975 to 197&,' recent year: 137e seen “ittle apparent 
chanze in the pattern of >>isonmgs admitted. If 
child resistant containers arz apparently so effective 
for sal cylate why hasn’t the-e been the same success 
for other medicines since 1931? The two main 
reascrs for this are that the-e has been considerably 
less than universal implemrentaticn of the 1981 
agreement which was no r2gulation, and that no 
effec-ive cild resistant cortamer exists which can be 
put onto a standard meckcine bottle containing 
liquid med cine. Most liqu c necicines are supplied 
to pha-macists ın bulk and Leve to te decanted into 
smalle- bottles. The lack o7 compliance with the 
1981 agreement is due to 112 considerable opposi- 
tion of the medical and plermeceutical profession. 
Many “eel that they are nor 2-fective and others that 
most poisonirg episodes are so trivial as to be not 
worth preventing. 

AltFouga childhood poiscring s thankfully now a 
rare ceuse Of death with 02 5 ave deaths in 1985, it 
accourted for over 25 000 ecmsssions to hospital in 
Englard amd Wales in 19§¢. Many of the children 
admict2d have no symptoms and are simply obser- 
ved avemight, yet conside-ctle cisruption 1s caused 
to the child and his famik. Before the advent of 
child resistant containers att2mnpts at prevention had 
been primarily educationa wrth little noticeable 
effect. In o-der to clarify the situation with regard to 
childhood poisoning a mulscentre siudy was set up 
coordimated bv the Nationa Foisons Information 
Service (NPIS). Its aims were nct only to look at the 
causes of eccidental poiscring and their outcome 
but a.so to investigate the mm e bf tke type of pack- 
aging. It was hoped that ths night give information 


on the effectiveness of child resistant containers 
compered with conventional packaging and in addi- 
tion p-ovide information on the relative safety of 
different forms of chud resistant container concerned 

One of the problems with such studies is that 
where only admissions to hospital are looked at it is 
impossible to interpret the relative contribution of 
different types of packaging unless ‘exposure’ data 1s 
also available A parallel survey was therefore 
carriec out to determine the availability of medi- 
cines 1 the homes of children in the same study 
areas a used for the poisoning study. The results of 
these studies have recently been published.* ? An 
additicnal stumulus for this study was the move 
towards unit dose and original pack dispensing— 
that is. the drug is manufactured with a ‘course’ of 
medicite in a single pack which can then be 
dispensed as such without the pharmacist having to 
count cut tablets or decant into smaller bottles. It is 
considered that the advantages to patients outweigh 
the prcblems of the considerably increased amount 
of storzge space required. 

The poisoning study was undertaken in nine 
accidert end emergency and five paediatric depart- 
ments throughout England and Wales between 1982 
and 1924. Altogether 2043 cases of poisoning were 
recorded in children under 5 years of age. Drugs 
accoun:ed for 59%, household products 37%, and 
plants =%. The most common drugs were analgesics, 
anxioly-ics, cough medicines, and oral contra- 
ceptives; household products were usually bleach, 
detergent. disinfectant, and petroleum products. 
Seventr five per cent of the children were either 2 or 
& years old and there was a slight preponderance of 
boys (55%). Most drug incidents occurred between 
G am acd 10 am and 75% were in the child’s own 
home. Seventy six per cent of incidents happened 
when tne child was not closely supervised by an 
adult. Ony 22% of the children were admitted for 
cbservetion and most required only emesis with 
ipecacuanha or fluids, or both. Seven children were 
admitted io an intensive treatment unit and there 
were n> deaths. This part of the study therefore 
provides an enormous amount of valuable infor- 
mation concerning the background to accidental 
poisontig. Comparison with other smaller surveys 
and wita data from the Department of Trade and 
Industr’s Home Accident Surveillance System 
suggests that the results are representative of the 
nationa scene. 
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In order to assess the role of packaging in the 
incidents concerning medicines the multicentre 
study results were compared with data from a 
household survey. The latter was carried out by 
experienced market research interviewers among a 
representative sample of households with children 
under 5 years of age The areas studied were within 
the catchment area of each hospital in the main 
study. The study was performed at three different 
times of year. Interviewers arrived at the house 
unannounced so that there was ro opportunity to 
tidy up. Over 92% of houses visited willingly 
cooperated in the study and this compares very 
favourably with usual household surveys where an 
85% positive response 1s regarded as excellent. 
Altogether 598 homes were visited and 5823 medi- 
cines, almost 10 per household, and their packaging 
were identified within them. The relation between 
availability of medicines within homes, the type of 
packaging used, and the medicines concerned in the 
poisoning episodes was assessed using an accident 
association index A low index indicated relative 
safety and a high index that that substance or type of 
packaging was more dangerous and therefore un- 
safe. 

Despite the current recommendations most sub- 
stances concerned in the poisoning episodes either 
were not in child resistant containers (63%) or 
were in transparent blister packs (20%). Both of 
these had a high accident association index. Child 
resistant containers, strips, sachets, and opaque 
blisters all had a low index. The accident association 
index of different medications was obviously compli- 
cated by the type of packaging concerned. Those 
substances which had a relatively nigh index on their 
own, however, were rendered much safer by the use 
of a child resistant container. Presciption medicines 
were more dangerous than over the counter sub- 
stances and the former were more commonly con- 
cerned in incidents of poisoning. Investigation of the 
place of storage showed that only 40% of medica- 
tions were in their normal storagz place at the time 
of the accident. No pack had a low index when 
stored on an open accesible shelf indicating that 
both safe packaging and safe storage are necessary 
for safety. 

What are the implications of these two studies for 
the future management of childhood poisoning? 
Clearly there are implications for the pharma- 
ceutical and packaging mdustnes. The study has 
shown that child resistant containers and opaque 
blister packs, strip packs, and sachets were less 
associated with poisoning episodes whereas trans- 
parent blister packs appeared to be more dangerous. 
As a result of the study the Propnetary Association 
of Great Britain have drawn up guidelines for the 
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design of unit dose packs which exclude transparent 
blister packs. These guidelines have the backing of 
the Association of the British Pharmaceutical 
Industry. There 1s currently a strong move towards 
unit dose packaging and original pack dispensing for 
prescription medicines and this study will un- 
doubtedly help to make future packaging safer for 
children. There are, as yet, however, no recognised 
standards for the production of non-reclosable 
packaging and no accepted test procedures for them 
as there are for child resistant containers. There are 
also no suitable child resistant containers designed 
for liquids and these accounted for 42% of the 
poisoning episodes in the NPIS study. There is a 
clear need to develop a child resistant container 
which will fit onto a standard liquid medicine bottle, 
although special child resistant containers have been 
developed for some over the counter liquid medi- 
cines—for example, Calpol. 

There are also other measures that could help 
prevent poisonings. Currently medicine labels must 
bear the instruction ‘Keep out of the reach of 
children.’ It might be better to amend this to ‘Keep 
all medicines locked up and out of sight of children.’ 
The survey has shown that although medicines may 
appear to be out of the reach of children, if they are 
visible they will find a way of getting them. There is 
also a problem with liquid medicine kept in re- 
frigerators where they are accessible to small chil- 
dren. Very few medicines actually need to be kept as 
cold as 4°C and the pharmaceutical industry is 
looking at stability and perhaps more appropriate 
labelling. 

Undoubtedly most poisoning incidents are just 
scares and most children do not need to be admitted 
to hospital Is there any way that we can make 
inroads into the problem? For no matter how 
effective child resistant containers become some 
children will still be potsoned. Once a child has 
taken an apparent excess of a substance his parents 
will probably panic and even 1f they don’t they still 
need medical advice as to whether or not the 
substance is potentially dangerous. The NPIS cur- 
rently responds only to inquines within the health 
and emergency services and is not directly accessible 
to parents. Some countries do have a service that 1s 
available to the public where they can obtain 
reassurance or appropriate advice regarding the 
seeking of medical attention. Such a service could 
substantially reduce the number of children attend- 
ing hospital but would be unlikely to alter ether the 
number of admissions or deaths. The availability of 
rapid reassurance, however, would be a great saving 
in family distress and to the burden on the emer- 
gency services. A working party has been estab- 
lished under the auspices of the Childhood Accident 
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Preventior Trust and the National Poisoas Informa- 
tion service to assess the f21s:dility of such a service 
for the Umted Kingdom A grot scher has been 
run.-ng in Leeds and after Deal publicity campaigns 
the public are now beginning to use it. 
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Clinical diagnosis of cryptorchidism 


JOHN RADCLIFFE HOSPITAL CRYPTORCHIDISM STUDY GROUP" 


SUMMARY We examined 3534 boys for cryptorchidism at birth, and, if present, again at 3 
months of age. We compared Scorer’s standard criterion for cryptorchidism, based on 
measurement of the testis from the pubic tubercle, with the simpler criterion of whether the testis 
was in the normal position, well down in the scrotum. At birth 210 (5-9%) boys were cryptorchid 
by measurement and 220 (6-2%) by position. By 3 months of age the cryptorchidism rate was 
identical (1-6%) whichever criterion was used. We therefore recommend that position be used 
as the sole criterion for diagnosing cryptorchidism. There was a clear decrease in the 
cryptorchidism rate with increasing birth weight. A testis that was undescended at birth was more 
likely to descend spontaneously by 3 months the lower its position along the normal pathway of 
descent. For a given position of the testis, cryptorchid babies weighing less than 2500 g had a 
greater chance of spontaneous descent by 3 months than larger babies. An independent effect of 
gestation is suggested; cryptorchid babies of less than 37 weeks’ gestation were more likely to 


have normally descended testes at 3 months than babies of longer gestation. 


The incidence of cryptorchidism in the United 
Kingdom has increased by more than 50% over the 
past two decades.'? In the only two definitive 
surveys of the incidence of the condition! ? the 
diagnosis was based on measurement of the distance 
between the pubic tubercle and the centre of the 
testis as suggested by Scorer.* Using results from the 
first two years of a population based study in 
Oxford,’ we show that a more practical and equally 
satisfactory definition of cryptorchidism can be 
based solely on the position of the testis without 
measurement. The same data are used to explore 
prognostic factors for spontaneous descent after 
birth. 


Subjects and methods 


All boys born between 1 November, 1984 and 31 
October, 1986 in the John Radcliffe Hospital, 
Oxford, to mothers resident in a defined area 
around Oxford, were included m the study.! Before 
screening, permission to approach patients for the 


“Members of the Study Group were PE Ansell, VJ Bennett, DM 
Bone, DJ Bull, MB Jackson, LA Pike, MC Pike (Impenal Cancer 
Research Fund Epidemiology Unit, Radchffe Infirmary, Oxford), 
CED Chulvers (Institute of Cancer Research, Sutton, Surrey), 
NE Dudley, MH Gough, DM Gnffiths, C Redman, A Senior, 
AR Wilkinson (John Radcliffe Hospital, Oxford), A Macfarlane 
(Oxfordshire Area Health Authority, Raddiffe Infirmary, Oxford) 


study was obtained from all general practitioners 
with patients in the study area. 

In addition to the full examination by paediatric 
staff, each boy was examined for cryptorchidism 
during the first 24 hours of life by one of four 
specially trained research nurses. Boys admitted to 
the special care nursery were examined as soon after 
birth as their medical condition allowed. ‘Non- 
white’ babies and babies whose mothers either did 
not speak English or had a severe psychotic illness 
(two mothers) were not examined as part of this 
study The reason for this exclusion was that the 
mothers of these babies would not be eligible for the 
second stage of this study; an aetiological study of 
cryptorchidism necessitating a personal interview 
with the mother. 

Altogether 3621 eligible boys were born alive in 
the 24 months of the study and we examined 3559 
(98%) of them soon after birth. Seventeen mothers 
refused permission for their babies to be examined, 
10 babies died, two very ill babies were transferred 
to specialist hospitals, and 33 left the hospital before 
being examined by the research nurse. 

Of the 3559 boys examined at birth, 25 had major 
congenital malformations: Down’s syndrome (one), 
Becker’s multiple dystrophy (one), Freeman- 
Sheldon syndrome (one), gut malformations (six), 
heart defects (six), hydrocephalus (three), multiple 
dysmorphic features (five), and spina bifida (two). 
These boys were excluded from the study 
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‘he moters of boys eryptorchid at birth (see 
below) were asked betcre Eaving hospital for 
permssion `o visit them at Feme when the baby was 
3 months od; premature >1bies were vBited three 
montss afte their expected datz of delivery At this 
visit “le boy was re-exarm red: if one o his testes 
was fill anclescended, tke bo, was referred to a 
specia] paeciatric surgica. Cutratient clinic to con- 
firm tie dizgnosis. The reason that 3 months was 
chosen for zhe second exanimaticn is zs follows: 
histolzgical :tadies have sazgested that sr=rmatogo- 
nia cCants i. cryptorchid estes become abnormally 
low at some time between the age of 6 mcnths and 2 
years Or the basis of this information ard also the 
fact tat psychologically the cast damagirg time for 

opetacon is either up to a>Jut 6 months of age or 
after -he age of 3,° the dezħion was taken to 
perforn orc ridopexies as earl” as posside. More- 
over, scorers data had fLggested previdusly that 
most hte descending teses de, in fact descend 
befcre 3 morths of age ? Tre rationale for examina- 
tion € thzes months afte: the expected date of 
del:ve-y ir premature infan s `> that these infants 
have a very Tigh rate of cry> crchidism bet many of 
the tezes descend spontanecusly. Although Scorer 
does mot stgcest that crypto-chid tes-es i in premature 
babies descend after the th rd month,* hi. data are 
not st-ictly applicable to owr series as sery pre- 
mature bati2s are now much more likely to survive 

In consultation with both saediatmdans and 
paeciatric surgeons we afttzmptec to reproduce 
exactly the technique of eerminzetion and lassifica- 
tion ueed ty Scorer.* A zest was classified as 
crypto-thic if the centre of the testis was less than 4 
cm be >w che pubic tubercle (=5 cm at the birth 
examiration “ar babies wesxeiing under 2590 g) All 
measurements were rouncec down to th2 nearest 
0-5 cm Measurement was made after maripulation 
of the testis into the low2st position dong the 
pathwey of normal anatoTiza descent without 
tensior bers applied. Tues cefinition of unde- 
scende= test: is precisely tet adopted by Scorer,° 


end, for the purposes of this paper defines ‘unde- 
scended testis by measurement.’ In addition to 
recording these measurements of the testes, the 
position of each testis was classified as follows: 
normal (well down in the scrotum), high scrotal, 
siprascrotal (palpable, in the line of normal descent 
mcluding the inguinal pouch, but not im the scro- 
tam), non-palpable, and ‘other’—eccopic (three), 
nzonatal orchidopexy before examination (one), 
aid pasition obscured by hernia or hydrocoele 
(two). This classification forms the basis of our 
d2finition of ‘undescended testis by position’, with 
al except testes well down in the scrotum being 
Classified as undescended by this def-nition. Each 
boy was classified at birth according to his worst 
testis using each criterion separately. In only two 
boys out of the 3534 was the worst :estis by one 
classification not the worst according to the alterna- 
tive classification. 

Statistical analysis was performed by the method 
of Mantel-Haenszel for testing the joint signifi- 
cance of differences i in proportions in several two 
by two tables.’ Tests for trend using the method 
of Mantel were stratified by birth weizht 1f appro- 
priate.” 


Results 


A- birth 210 (5-9%) of the 3534 boys included in the 
study were found to have one or both testes 
undescended by measurement; there were 220 boys 
(6 2%) whose testes were undescended by position 
(teble 1). There were nine boys whose testes were 
undescended by measurement but in a normal 
position, and 19 boys whose testes were normal 
according to measurement but positioned high in the 
scrotum or worse f 

At 3 months of age 221 (97%) of the 229 boys who 
were born in the hospital and found to have an 
undescerded testis at birth by either definition were 
re-examined. Of the remaining eight, one was 
inadvertently missed (he was examined at 11 months 


Table 1 Rercas of screening “er ezyptorchidi.m (November 1984-October 1986) 


Birth wewht (z) No of bar. “ryptorciud at Cryptorchid at 
examsed x rth 3 months 
birtr 

Ay measurement B? postion 
wo (Ratel100) No (Rate/100) No (Rate/lG)) 

<2000 7 37 (52 9) 38 (54-3) 7 (10-0) 

2000-249¢ Lic 12 (10 9) 20 (18-2) 3 (2 73) 

22506 335¢ iS1 (4-8) 162 (4-8) 47 (1 40) 

Total 353¢ 210 © 9) 229 (6-2) 57 (1 61) 


and found to have both testes descended), one 
moved out of the area, three withdrew consent for 
further examination, and three children were not 
examined because the mothers were considered 
emotionally unsuitable for inclusion (all were educa- 
tionally subnormal). After consultation with the 
patient’s general practitioner (or health visitor) all 
of these eight children were ccnsidered to have 
descended testes at 3 months and this has been 
accepted in this paper 

Fifty seven of the boys we examined at 3 months 
of age were found to be cryptorchid; all of these 
boys were cryptorchid by both definitions. These 57 
cases are shown by birth weight in table 1 The 
overall cryptorchidism rate had declined to 1:6% 
(57/3534): 1-4% (47/3354) in boys weighing more 
than 2500 g at birth and 5-6% (10/180) in boys 
weighing less than 2500 g. These rates are very 
similar to our preliminary findings ' At birth and at 
3 months there ts a clear decrease tn the cryptorchid- 
ism rate with increasing birth weight (tests for trend, 
all have p<0-0001). This decrease continues with 
increasing birth weight into the highest birthweight 
group (greater than 4000 g) for the at-birth results, 
but not for the results at 3 months where there was 
no further decrease after 2500 g. 

Table 2 shows the number of boys cryptorchid at 3 
months and the number cryptorchid at birth cross 
classified by the measurement and position of the 
boy’s worst testis at birth. All testes 4 cm or more 
from the pubic tubercle (or 2-5 cm or more for 
babies weighing less than 2500 g) descended spon- 
taneously by 3 months of age. The nine testes 
classified as undescended by measurement at birth 
but in an apparently normal position well down in 
the scrotum were definitely descended at age 3 
months. (In order to confirm the validity of Scorer’s 
definition of normal descent ın small babies as those 
having a measurement of more than 2-5 cm, we also 
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re-examined 15 such babies whose worst testis was 
between 2-5 and 3-5 cm from the pubic tubercle at 
birth and in the normal position All were de- 
scended at 3 months.) As far as high scrotal testes are 
concerned, there is no evidence that measurement 
predicts descent: for babies weighing 2500 g or more 
at birth a slightly higher proportion of those with a 
more favourable measurement remained undes- 
cended Suprascrotal testes with a zero measure- 
ment (at or above the pubic tubercle), however, had 
less than half the chance of descending compared 
with those that had a non-zero measurement, 
although numbers are too small to show significance 
(two-sided p=0-18). Overall, suprascrotal testes 
with positive measurements do just as well as high 
scrotal testes. Testes that are not palpable or ‘other’ 
have a very high chance of remaining undescended 
at 3 months; 36 out of 57 (63%) of these had not 
descended spontaneously. There is a progressive 
increase in the proportion of undescended testes at 
birth that remain undescended at 3 months the 
worse the original position (two-sided p<0 0001). 
For a given position of the testis, babies weighing 
less than 2500 g appear to have a greater chance of 
spontaneous descent than larger babies (with the 
exception ot the anomalous figure of six out of 51 for 
the larger babies with a suprascrotal testis that 
appears to be much too low). 

Table 3 shows the number of boys cryptorchid at 3 
months and the number cryptorchid at birth (by 
position) cross classified by gestational age and the 
position of the worst testis at birth We have 
distinguished between suprascrotal testes with a 
non-zero measurement and those at or above the 
pubic tubercle. The measurable suprascrotal testes 
are combined with those high in the scrotum. Babies 
cryptorchid at birth and with a gestational age of 36 
weeks or less are more likely to have descended 
testes at 3 months than those with longer gestation; 


Table 2 Proportion of boys wuh undescended tesns at buth whose tesus was still undescended at 3 months (No 
undescended at 3 monthsi No undescended at bnth (%)) by buth weight and measurement and position at birth 


Birth Measurement Pasinon of worst testis 

weight {g} cf worst 
testis (cm) Normal High Supra- Not Other Total 

scrotal scrotal palpable 

<2500 0 {= -/~- 5/19 (26) 2/5 (40) 1/2 (50) 8/26 (31) 
<25 4 1/11 (9) 18 (13) fm OO 2/23 (9) 
22-5 {= 12 1 ~} o %13 
Total W4 1/23 (4) G28 (21) 2/5 (40) 1/2 (50) 10/62 (16) 

22500 0 {= -+ 4/20 (20) 30/46 (65) 2/3 (67) 36/69 (52) 
<2 5 wo H12 (8) 2/26 (8) - L1 (100) 4/39 (10) 
22 5-3-5 OS 7/43 (16) OS j oo 7/53 (13) 
>44) f W6 — "= GO Of6 
Total 5 8/6i (13) 6/51 (12) 30/46 (65) 3/4 (75) 47/167 (28) 
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Table 2 Procortion of boys nath undescend.d testes at birth whose testis was still undescended at | months (No 
undescended x 3 months/No wncescendea at Strth (%)) by birth weight, gestational age, and position at birth 


Birtk Gestational age Worst rests 

weigat (2) (weeks since 
last menstrual Measurab‘s* Not Not Other Toal 
period) measurablet palpuble 

<250)} <36 1/21 2/15 2/4 1/2 612 (14) 
37-38 y7 2/2 V1 OO 2/10 (20) 
#39 1/4 2 . 0/0 oo 53 (33) 
Total 2/32 16) 5/19 (26) 2/5 (40) 1/2 (50) 1058 (17) 

25X <36 7 o1 g1 go OD 
37-38 226 2/9 9/14 33 1652 (31) 
=39 3,59 2/10 231 0/1 31.101 (31) 
Total 10.92 7117 4/20 (20) 30/45 (65) W4 (75) 47 162 (29) 

All Total 127124 (10) 9/39 (23) 32/51 (63) 4/6 (67) 57220 (26) 


*Hiz7 crotal teses plus supracto al with nor-zera measurement 


+Suocascrotal estes with zero racasctrement 


six out of 42 (14%) babies aader 2500 g a birth and 
with a gestat-cnal age of less than 37 weeks were still 
cryptorchid at three montis <cmpared wih four out 
of 16 {25%1 cf those with ‘cnger gestaticn. Among 
the larger bebies, none wih a gestational age of less 
then 37 wezks was still cryocorchid at 3 months 
compared wth 31% of bebis with gesta ional ages 
of 27 weeks cr more (twc3 ded p=0-054). 

ve also compared those 1 1descendeéd testes which 
could be brought to a lover position uncer tension 
thar that attained withou’ <ension, wich taose which 
coukd not te drawn dows further cnder tension. 
There was <0 consistent daffer2znce in tie propor- 
tions descer ding spontaneously betwzen those that 
could be drawn to a lower position uncer tension 
and those tket could not {data not showa). 


Discussion 


At birth 2°93 (5-9%) babies had ar urdescended 
tesus by m2asurement, 239) (€-2% * by pcsition, and 
22% tabies ay one or bott rena. By tae age of 3 
months, however, all bac 57 of these testes had 
descended svontaneouslj_ Mone of the bays cryptor- 
chid by oriy one criten91 was crvptcrchid at 3 
mccarhs. 

Akhougt the researca nurses workng on this 
stidy have been tramed tcgether so that their 
interobserv2: disagreemen™ in Measorerients is €x- 
tremely lov, in our expe-race other observers have 
co-s.derabe problems 41h these measurements. 
For this reason the use >? precise measurements. 
except in z research proj2cr sech as this, are unlikely 
to be relasie. As we have shown tha equivalent 
resu ts are abtained at = months wheth2r measure- 
ment or Dosition is weed as the citenon for 
cryptorehicism and that the differences at birth are 


few, we would recommend that position is used as 
the criterion for defining cryptorchidism—namely, 
whether the testis is or is not well down in the 
scrotum. 

The lower the testis along the path of normal 
descent at birth, the higher the chance that that 
testis will descend spontaneously by 3 months of 
age In particular the two groups of -estes that we 
have described as suprascrotal may be distinguished: 
those that are effectively at the pubic tubercle (that 
is, zero measurement) and those that are definitely 
below it Those at the pubic tubercle have half the 
chance of those nearer the scrotum Df descending 
spontaneously, and the latter group are as likely to 
descend as high scrotal testes. This justifies our 
amalgamation of these two groups in table 3 

The data shown in table 1 corfirm Scorer’s 
observation that the lower the birtn weight, the 
higher the incidence of cryptorchidism * This result 
holds even though we examined premature babies 
three months after their expected delivery date 
rather than according to their chronological age; this 
allowed extra time for the testes of these very small 
babies to descend spontaneously 

Althcugh the numbers in this siudy are very 
small, an effect of gestational age in addition to birth 
weight is suggested by the results shown in table 3: 
the teszes of cryptorchid babies o= less than 37 
weeks’ gestation are more likely to descend by the 
age of 3 months than in babies of longer gestation. 


This study would not have been possible without the help of all the 
mothers who allowed us to examine their babies, the midwives at 
the John Radcliffe Hospital, and the general practitioners of 
Oxford We thank Betty Lloyd for manuscnft preparation The 
Institute of Cancer Research recerves support from the Cancer 
Rescarch Campaign and the Medical Rescarct Council 
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Scd:um cromoglycate in asthma: correlation between 
response anc serum concentrations 
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SUMMARY The clinica. response tc sodium cromoglycate treatment was compared with its 
concentzazion in serum Twenty five children with asthma entered a 10 week trial of two baseline 
we2-s followed by eig weeks of treatment by the inhalation of 20 mg of sodium zromoglycate 
spinzaps four times a dey. Indivicual clinical response was determined by the differences between 
base ine and treatmert >eriods of: `a) percentage of symptomless days (A score 0); (b) diary 
deri.ed <feily score for our symptoms (A DS): and (c) peak expiratory flow rate (A PEFR). At 
tke end oT the treatmen= Denod, patients inhaled a 20 mg spincap of sodium cromoglycate and the 
techaiqie of inhalaticn wes gradec. Concentrations of sodium cromoglycate in serum were 
meazured by radiocimm umoassay in semples withdrawn 5 to 120 minutes after inhalation. A Score 
0, A DS. znd A PEFR correlated significantly with the area under the concentration time curve. 
Byt the area under tte scdium cromoglycate concentration time curve and clin:cal response 
correlated significantly witt inhalaton technique score. We suggest that response of children 
witi asthma to inhala:mon treatment with sodium crcemoglycate is correlated <o its serum 


ccnc=ntrations. 


Scdicm cromoglycate is a1 efective drug in the 
provEylactc treatment cf axhma, especially in 
chili-en. [ts efficacy is escrited to its ability to 
inhib = de2-anulation of mast cells .n the respiratory 
trect=* I: 1s claimed to be as effective as 
theaparylime,> ® however. = cuarter to a third of 
ch:ldr2n eppear not to respend to zhis treatment.’ 8 
This taure could presuma) y bə due to e-ther a true 
non-r=spcnsiveness to the drug or inadecuacy in its 
delivery to target site. 

Thng radicimmunoassa’ to measure sodium cro- 
moglrzate n normal voluntez it has been shown 
that concer‘rations in the Hood are very low after 
oral Icges-inn.” Inhalatior 9° the drug. however, led 
to mæh jigher concentratfon=”? ' We -eport the 
result= of a prospective sudy m which the clinical 
respo-se was compared with concent-ations of 
sediin cromoglycate in serur. that were obtained 
after mhaletion of the duz. 


Patier:s ant methods 


Tweny five children with crrozic perenn al asthma 
partic datec in the study. Taer were 21 boys and 


four girls whose ages ranged from 7 to 14 years, with 
a mean (SD) of 10-4 (1-9) years. Dura-ion of asthma 
ranged from one to 12 years, with z mean of 6'3 
years. Criteria for inclusion were a history of 
moderate to severe asthma that was poorly con- 
trolled while on routine treatment, needing repeated 
visits ta the emergency room and recurrent hospital 
admission during the year preceding entry. Patients 
had a pzrsonal or family history of associated atopic 
disorders and reversibility of airway obstruction as 
shown >y improvement of at least 15% in forced 
expiratory volume in one second (FEV,) 15 minutes 
after innalation of 2-5 mg salbutamol None of the 
children had received sodium cromoglycate pre- 
viously, nor had they been treated with cortico- 
steroids in the three preceding months. 

The study was conducted over a period of 10 
weeks. The first two weeks were a bzseline period 
during which the patients were instructed in the 
inhalation technique of capsules of sodium cro- 
moglycete by a powder inhaler, the spinhaler. The 
patients were instructed to use the irhaler after a 
forced expiration, to keep their lips tightly attached 
to the mouthpiece of the device, to take a deep 
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forceful inspiration to inhale the powder and to hold 
their breath for 10 seconds afterwards. Salbutamol 
inhalation was permitted as necessary. Theophylline 
was stopped ın those using ıt in order to assess better 
the effect of sodium cromoglycate as a single 
prophylactic agent and to exclude improved compli- 
ance to theophylline as a cause for the results 
obtained. Over the next eight weeks, the children 
inhaled 20 mg sodium cromoglycate spincaps four 
times a day while continuing to use salbutamol as 
needed. 

The patients recorded the following symptoms in 
a daily diary on a 0-3 scale of increasing severity: 
sleep disturbance, cough, wheeze, and impairment 
of activity. Score 3 was given for each of the 
following symptoms: severe sleepless night, persist- 
ent cough, severe wheezes, and physical disability. 
Score 0 was given when the patient was asymptoma- 
tic. Daily score was determined for each day by the 
sum of the individual scores given to each symptom 
(maximum score=12) Twice daily the patients also 
measured peak expiratory flow rates (PEFR) at 
home, using a Mini-Wright peak-flow meter. 
Patients were assessed clinically at entry to the study 
and at the end of weeks two, six, and 10. During 
each assessment patients were examined, PEFR was 
recorded as described above, and FEV, was mea- 
sured by a dry spirometer (Vitalograph). Patients 
were instructed to withhold the use of bronchodila- 
tors for at least 24 hours before their clinic visit On 
the fourth visit, the patients inhaled one 20 mg 
spincap of sodium cromoglycate. The technique of 
inhalation was assessed on a 0-3 scale taking into 
consideration strength and length of mspiration, 
motivation of performance, and positioning of 
patient’s head and inhalation device. Venous blood 
samples for determination of sodium cromoglycate 
concentrations were drawn at 0, 5, 10, 30, 60, and 
120 minutes after inhalation 

Sodium cromoglycate concentration in the serum 
was determined by the radioimmunoassay method 
described by Brown et al.'! Plots of the concentra- 
tions versus time were constructed, and area under 
the curve was calculated by the trapezoidal 
method.” 

Response to treatment was assessed by three 
parameters: score 0, daily score (DS), and PEFR. 
The percentage of symptomless days recorded ın the 
diary was calculated for the baseline period and for 
the eight treatment weeks, and was termed score 0. 
Mean daily score was calculated from the patients’ 
diaries for both baseline and treatment periods. 
Mean PEFR was calculated for baseline and treat- 
ment periods. For each patient A score 0 and A DS 
were calculated as the differences between indi- 
vidual score 0, and mean daily score during baseline 


and treatment periods respectively, A PEFR 
was the difference between individual mean PEFR 
at treatment and baseline periods, divided by mean 
PEFR during baseline period and was expressed in 
per cent 

Results were expressed as mean (SD) Means 
were compared by Student’s ¢ test, except for the 
comparison of means of daily score, where the 
Mann-Whitney test was used ® A p value of less 
than 0-05 was considered significant. 

Informed consent was obtained from the parents. 
The local hospital ethics committee approved the 
study. 


Results 


Table I shows clinical and pharmacokinetic data of 
the patients. Treatment with sodium cromoglycate 
produced no side effects Mean (SD) score 0 in the 
baseline period was 19-8 (23-3)% and in the 
treatment period 59-8 (32-3)% simular to the value 
obtained by Newth et al.'* The rise in mean score 0 
during treatment ts significant (p<0-002). There was 
no difference in mean score 0 after four or eight 
weeks of treatment Mean daily score during the 
baseline and treatment periods, was 2:64 (1:1) and 
0-85 (1-1) respectively (p<0 001). Cough and 
wheeze were the two symptoms which contributed 
most to the calculated daily score. Mean PEFR 
during the baseline penod was 260 (61) I/minute and 
during treatment, 307 (76) V/minute (p<0-02) 
FEV,, which was measured only dunng the clinic 
visits, was 69-3 (15-5)% on admission to the trial, 
78-6 (19 5)% at the end of the baseline period, and 
89-5 (18-2)% at the end of the tral. 

Serum sodium cromoglycate concentration deter- 
mined after inhalation of 20 mg of the drug rose 
rapidly. In 11 patients ıt reached a peak five minutes 
after inhalation, in eight patients 10 minutes after 
inhalation, and m five patients 15 minutes after 
inhalation. Pedk concentrations varied considerably 
among the patients (table I). Mean peak sodium 
cromoglycate concentration was 51 ug/l, and the 
mean value 120 minutes after inhalation was 13 ug/l. 
The area under the sodium cromoglycate concen- 
tration time curve was calculated for each patient. 
Individual clinical response measured as the para- 
meters A score 0, A DS, and A PEFR were 
correlated with the pharmacokinetic parameters: 
area under the curve, peak sodium cromoglycate 
concentration, and the clinically convenient para- 
meter of sodium cromoglycate concentration 
10 minutes after inhalation (SCG 10 minute) 

Table 2 shows that the correlation between A 
score 0 as well as A PEFR and all the pharma- 
cokinetic parameters was significant, A DS corre- 
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Table 1 Cliacal and phermacekizetic daia oj patients 





Patent SeriAge Yague Haght Severty ef echoamons* A Score OF e DSt A PEFR} Technique Area under Sodium cromogiycete 
No (earz) tr) (em) of atura (%) (%) score curve conceniranan (peii) 
(uatl<howr) nee 
Peak SCG 10 minute 
1 N12 ze 128 Moecmr SaButam] 88 14 16 3 79 90 74 
2 ky 10 zm 133 Mocarc Sabatamol, theoph dline 36 lá 16 3 116 68 53 
3 M/S x 134 Mocemt-ecesre = Salbutamol, theophylline 5$ —1) —19 1 YW 13 12 
4 N9 3- 137 Sevac Salbutamm] corticosieroxl’s 16 22 11 1 225 15 15 
5 w10 2a 126 Sevar Salbatamol, theoph fhoc 
eartico terotds 81 42 47 3 101 63 63 
6 Ai/10 za 135 Moctmt . Th: 60 23 9 2 375 71 71 
7 hl/14 = 160 Mocaer Salbatamol, thcophyihne 6 12 kat) 2 46 66 24 
8 W710 3 140 Mocsrm-am=re Salbutamol. theophyme 0 13 7 0 75 10 7 
9 F9 3» 135 Mocan- | Salbutamnl, theophyihne 
cartico terob 21 13 - 7 2 y 52 35 
10 bU/14 4 160 Mocaer |=: Salbntamol, theophylhne 
ctico ‘tcroxs 74 2 19 1 25 18 15 
11 U7 5 126 Morez Salbutamol, theophylhne 52 0 35 li 2 26 5 21 2i 
12 os Fi >» 1M Moczac-saacre 8 6Salbutamol, theophylhne 27 07 26 2 58 5 50 Et) 
13 Pil za 127 Mocan Salbutaom 25 15 9 2 46 54 42 
14 M13 {5 165 Sevac Salbutamni, e 90 275 2 ] 32 § 18 13 
15 MD =| 132 Sevarc Sa'butanpl, theophylhne 
carto teroris 38 175 21 2 60 s0 5 
16 i P12 E md 153 Moceare-sacre  Sabutaord, coriicosterords 13 03 21 l 365 45 45 
17 M12 P 141 Mocarmsecme | «Sa butanol, thcophyihne. 
corpeoterosds 33 135 6 0 215 30 28 
18 EB E = 138 Moceare Sabutanpl, theophylime 44 15 7 2 435 58 58 
19 rV/10 Es, 148 Vomar Sa butann! so as 2s 3 915 105 101 
2 MD P| 137 Severe Sa°butanol, theophylinc 
aoto 49 4] 25 2 36 5 6! 40 
21 FV10 3 145 Moceare-smcre Sabutanpl, theophylhne 77 2 17 3 85 108 103 
2 PFUi2 D 154 Moamar Sa butanol 9 (A 49 l 40 $3 3 
23 ria Z 125 Sevar Sa outan, theophylhne 
erto teroris 74 4 24 3 62 5 59 33 
24 rig = 137 Severe Sa utam. coricostcrons 80 27 75 3 68 68 
25 P14 3 142 Moce-a¢ Sa outar 46 15 7 3 35 27 27 


*Medicateens taken n the 12 mooth: beibes scdi-nm ore mogiyratc 


tA Score J=dcffererce in perceatage of saotoniess day: between baseline and treatment penod, Fa DSedifference m moan dary derived daily score for four symptoms 
between Lasekne ad sreatment pened, LA PEFR=diffcreme in ucan peak cxpuratory flow mic be-ween treatment and bescline penod 


Table 2 Corneiahons between Chica: and pharmacokinetic 
parame-ers 


r Value p Valte No of 
patients 
A Score 0* vy aea under the 
curve 0-35 <000> 724 
A Score 0 v peas concentrahior 
DI sodium 
cromoglycate LATT] <O-003 25 
A Score 0 v SEG 10 minute 0-S€1 <D-00! 25 
A DSt y esta under the 
curve GIy <0 0353 24 
A DS v peak concentrator 
of sodium 
ccomoglycate Æl <008 25 
A DS y SOG 10 minute 0-276 >O-10 25 
A PEF} v amea under the 
zirve 0 5 <0 015 24 
A PEFR v p-ak concentretion 
of sodium 
cromoglycate C< i <0-02 25 
A PEFF y SIG 10 minut Cal <H 25 





tA Score 0=difference m percentage of s/mptomiess days betwren 
baseline and tree-ment penod; ta DS=cifference in mean diary 
denved daily sore for four sym ome between baseline and 
treetmert peno tA PEFR=diffeeice n mar. peaz expiratory 
flow ratz between treatment anc Jistkie pened 


lated significantly only with the area under the 
curve. The correlation between A score 0 and SCG 
10 minute is shown in fig 1 and the correlation 
between A PEFR and area under the curve is shown 
in fig Z. 

In ocder to determine whether the technique of 
inhalation of sodium cromoglycate affects clinical 
resporse to the drug, the pharmacokinetic para- 
meters and clinical response were correlated with 
the eff ciency of the technique of inhalation. Table 3 
shows that highly significant correlations were 
obtainzd between the area under the curve, peak 
conceriration of sodium cromoglycate, and SCG 10 
minutes, and technique of inhalation. The correla- 
tion between the area under the curve and technique 
of inhalation is shown in fig 3. There is also a 
correletion between clinical response and inhalation 
technique, but its significance 1s smaller (table 3). 

Finally, in an attempt to assess the effect of 
improved delivery of sodium cromoglycate, four 
patiencs with low peak sodium cromoglycate con- 
centration were remstructed’ in the use of the 
inhaie~. In three patients peak concentrations rose 
from 29 (10) ug/l to 64 (15) ug/l (p<0-025). In one 
patienz it did not change. 
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Figi Correlation between the difference in percentage 
of symptomless days during baseline and treatment 
pertod (A score 0) and concentration of sodium 
cromoglycate at 10 minutes. 
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Fig2 Correlation between the difference in mean 
peak expiratory flow rate at treatment and baseline 
periods (A PEFR) and sodium cromoglycate area under 
the concentration time curve 
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Discussion 


Measurement of sodium cromoglycate concentra- 
tion enables one to determine the relation between 
drug concentration and response. As the site of 
action of this drug is not clinically accessible, 
measurement of sodium cromoglycate in the blood, 
apparently reflecting its concentration in the bron- 
chioles, may be informative. Indeed, in normal 


Table 3 Correlations between pharmacokinetic and clinical 
parameters and technique of inhalation 


r Value p Value No of 
patients 
Area under the 
curve v technique 0-798 <0 0005 24 
Peak concentration 
of sodium 
cromoglycate v technique 0-717 <0 0005 25 
SCG 10 minute v technique 0 652 <0 0005 25 
A Score 0* y technique 0 671 <0 0005 25 
A DSt y technique (0-410 <0-02 25 
A PEFR} v technique 0373 <0-035 25 


*A Score 0=difference in percentage of symptomless days between 
baseline and treatment period, tA DS=difference in mean diary 
derived daily score for four symptoms between baseline and 
treatment penod, $A PEFR=difference in mean peak expiratory 
flow rate between treatment and baseline penod 
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Fig3 Correlation between sodium cromoglycate area 
under the concentration time curve and technique of 
inhalation. 


volunteers it was shown that the concentrations in 
the blood rise rapidly after inhalation,’ ° whereas 
after oral ingestion blood concentrations are low,” 
thereby explaimng the tmeffectiveness of oral 
sodium cromoglycate in asthma. 

Serum sodium cromoglycate concentrations 
in our young asthmatic patients rose after inhala- 
tion of 20 mg sodium cromoglycate and reached 
a mean peak of 51 ug/l, compared with a mean 
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peak of 45 ug/l observed in adult volunteers.’ 
Concentrat cas declined promptly to a mean of 
13 ug/l at 12> minutes after inaalation. in a similar 
way to that ooserved in voluateers.~!- In contrast, 
Patel ef a tound that it istimazic adults four 
successve mialations of 5 tg sedium cromoglycate 
produced peak concentrations of only 5 pg/l 
which Jid 20: decline for &J minutes after inhala- 
tion.> The reasons for tvs discrepancy are not 
clear. 

A carelaon was fourd between individuals’ 
respons amd pharmacokiret.c Jarameters. The A 
score C cor-e.ated significant y with all three phar- 
macokmetic carameters. The correlaticn between A 
PEFR and tnese three parameters was also 
significent, al hough of lowe: megnituce. The A DS 
correla*ec significantly only witt the arza under the 
curve ~hici _ctegrates coacentraticn over time. 

Spor -aneous improveme: during baseline period 
was Otverved as shown by <lke FEV, values, how- 
ever, t-e correlation whick was found between the 
responze curing the trectmeert p2rtod and the 
pharmacck retic parameters zrgues for a direct 
relatioc -e:ween serum scciim zromaglycate con- 
centrapon ad the clinical response observed. 
Furthermore, this correlation prcvides evidence for 
the efficacy o sodium cromoglycate ın this group of 
asthme-ic children. 

In am attempt to define ‘he basis for the low 
sodium c-emoglycate concentration in some 
patient, tie technique cf sodium zromoglycate 
inhalatson vas correlated vita blood concentrations 
and wh dirical response 3oth pharmacokinetic 
parameters and clinical reponse correlated signifi- 
cantly vith technique of int ehtoa. Brewn et al have 
found zhat im normal voliaceers the sodium cro- 
moglycate area under the cuve correlated with peak 
inspiraory fow rate, hcw2ver, they state that 
variation im <r2a under the curve and peak sodium 
cromozlycet= is not solely sxnlzinec by variation in 
peak imspi-csory flow rate.” Similar cata of intra- 
subjecc and intersubject viability were recently 
reportzd by Neale et al.'° “£ -ecanique of inhalation 
in som2way or partly reflect: p2ak inspiratory flow 
rate (hich was not measured in our patients), one 
could argue that low sod um cromoglycate serum 
concertrat cms in some patients were the result 
rather than the cause or the poorer respiratory 
performance in the pooch responding patients 
Peak misviracory flow rate however. falls only in 
severe obstrictive airway cCisease, which did not 
occur in our patients In eccition, clirical response 
to sod 1m zramoglycate in owr study was not related 
to the incid! severity of Cisease. Two of seven 
patients witt severe disease: wzre poor responders 
(A sccce 0 <20%); this is si nitar to the proportion 


of poor responders in all the patients (seven out of 
25, 28%). 

It 1s not inconceivable, however, that severe 
airway obstruction may tmpede delivery of sodium 
cromog ycate to its target site of action. In such 
circums-ances the use of a bronchodilator before 
inhalation of this drug or the use of special 
inhalation devices!’ may be considered and studied. 
No side effects of sodium cromoglycate were 
observed in this study, neither were dose related 
side effects observed in worldwide experience over 
many years.* Because response seems to be related 
to sodium cromoglycate concentrations ın the blood, 
administration of larger doses than the recommended 
anes should also be considered. 

This «tudy shows that response to sodium cromo- 
glycate is correlated to its concentration in the 
tlood. Most of the non-responding patients have 
decreased concentrations of the drug, and in some 
cf then- =his can be improved by additional training 
in proper use of the inhaler. There may yet be a few 
patients who do not respond even to apparently 
therapeutic concentrations of sodium cromoglycate. 
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Severe hypoxaemia in pertussis 
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SUMMARY Overnight tare recordings of breathing movements, airflow, and arterial oxygen 
satur=hon trom six infants aged 3 weeks to 7 months, who had cyanotic episodes associated with 
pertussis, Were comparec with recordings from 12 age matched healthy controls. In all patients 
clirically apparent apnccic episodes were associated with the rapid onset and progression of 
central cyanosis. When overn:ght recordings were compared, patients with pertussis had a 
greater frequency of adnoeic pauses (particularly those 212-0 seconds duration) and a greater 
frequency of episodes o- bypoxaemia (oxygen saturation <80% for 20-5 seconds) associated 
with apnoeic pauses. In edcition to episodes of hypoxa=mia associated with a prolonged absence 
of beathing movement, patients with pertussis had frequent dips in oxygen saturation in 
association with continued >reathing movements with and without continued inspiratory airflow. 
Thess episcdes of hypozasmia during continued breathing movements were more common in 
patients with pertussis 

TEese findings suggest that episodes of abnormal apnoea accompanied by evidence of a 
mismatch between venti aton and perfusion of the lumgs may produce the rapid onset of severe 
hypexaercia in infants with pertussis. 


Apnoeic end cyanotic ed.sodes often occur during 
pertzssis particularly wnen it occurs in early 
infawcy.! ~ The underlyiaz mechanisms responsible 
for ~1is danzerous compHea:.on are, however, un- 
xro~n. Ia this paper +e describe the results of 
a Investization by noninvasive techniques of 
inja~ts wich pertussis 2xsenencing frequent and 
severe cyanotic episode: and compare these results 
witk thos2 irom 12 heckhy, age matched infants. 


Patients and methods 


[Lie-auls cf che six patiems are given in the table. 
Pertussis was diagnosed ty the presence of charac- 


Tabe Ctnical details of oitients with pertussis 


teristic paroxysms of repetitive coughing that per- 
sisted for longer than one week and were associated 
with tezching, vomiting, cyanosis, or convulsions tn 
an imfant who otherwise appeared to be in good 
heal-h > Three patients had a history of recent 
expcsure to pertussis Nasopharyngeal swabs 
(‘Transwab’, Medical Wire and Equipment Co) 
from all six patients were cultured on cephalexin 
supplemented charcoal agar and Bordetella pertussis 
was isclated from two patients. None of the patients 
had suffered episodes of cyanosis before the onset of 
the present illness. 

All patients had a paroxysmal cough and a history 
of apnoea associated with the rapid onset of 








Patent Sex Gestanon Eit Aze at Known Results Presence of symptoms Duration of 

Mo (weeks)  vaght {g) onset of exposure to of cuiture ttle ete tee = Oe = te SHES SAL 
illness pertussis fo- Bordetella Whoop Vomiting Convulsions investigation 

petussis (weeks) 

L 40 721) 1 week _ — + + + 3 

= = «25 Est 6 months a = = + 5 4 

3 ~ 40 30B 3 months — + ~ am — 2 

4 M 4 XO 7 weeks + —_ + ~ + 3 

5 mM 40 FE) 3 weeks + + ~ + + l 

6 E 7y 280 4 months + — + + + 2 
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profound cyanosis. These apnoeic cyanotic episodes 
began at least one week after the onset of cough in 
all patients except patient 1 who suffered apnoeic 
episodes from the outset of the illness In all patients 
the cyanotic episodes had a sudden unpredictable 
onset. They occurred when awake and when asleep 
and were often not immediately preceded by cough. 
In many cases coughing followed the onset of the 
cyanosis (see below). Patients 1, 4.5, and 6 had a 
history of convulsions with loss of consciousness 
during their cyanotic episodes. Patients 1 and 6 were 
cyanosed and convulsing at the tune of admission to 
hospital. (The twin sister of patient 6, with an 
identical history of pertussis, died during a cyanotic 
convulsion while the infants were being brought to 
hospital.) Apart from patient 2 who had a birth- 
weight of 680 g at 25 weeks’ gestation all the patients 
were delivered at term with birth weights of at least 
2000 g. 

All patients were nursed under close continuous 
supervision and were treated by positioning, 
oropharyngeal suctioning, and administration of 
oxygen via a face mask at the onset of any clinically 
apparent episodes of severe apnoea or cyanosis. 
Patients 1, 3, 5, 6 were treated with erythromycin, 
patients 1 and 3 were treated with phenobarbitone 
and salbutamol, and patients 4 and 5 were treated 
with aminophylline before and during investigation. 
Chest radiography showed normal results in all 
patients at the time of investigation. The recordings 
described in this paper were measured by non- 
invasive sensors, did not influence the clinical care 
of the patients, and were approved by the St 
George’s Hospital ethical committee 

The case history of patient 1 shows the clinical 
features seen in these six infants. This 3 week old 
girl was brought to hospital with a two week history 
of paroxysmal cough and repeated episodes of 
apnoea with cyanosis, loss of consciousness, and 
generalised convulsions. Cyanosis typically occurred 
within 10 seconds of the onset of apnoea and loss of 
consciousness and convulsions followed within a 
further 20 seconds. On the day of admission she had 
twice lost consciousness. On admission she was 
apnoeic, cyanotic, and convulsing but quickly re- 
covered spontaneously. After admission she had 
further repeated episodes of apnoea, cyanosis, and 
convulsions requiring resuscitation by nursing and 
medical staff. 

Healthy term infants being studied as part of a 
large survey of normal breathing patterns were used 
as control subjects. Two age matched controls were 
randomly selected for companson with each patient 
with pertussis. 

Investigations centered around overnight tape 
recordings (Racal Store 4 FM with a 1 channel 
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multiplexer) of beat to beat arterial oxygen satura- 
tion (from a probe placed on the big toe and a 
modified Nelicor pulse oximeter Respox 2),” airflow 
measured at the external nares by a thermistor (time 
constant 0-3 seconds, Yellow Springs Instrument 
Co) or by expired carbon dioxide and a scavenger 
tube (sampling at 100 ml/minute, with an electronic 
response time of 100 milliseconds, Engstrom Eliza), 
and breathing movements from inductance plethys- 
mography (Studley Data Systems) or a pressure 
capsule (Graseby Dynamics). In order to verify the 
accuracy of the oxygen saturation measurements the 
oximeter was used in a beat to beat mode and every 
plethysmographic waveform representing the arter- 
iolar pulsation used to derive oxygen saturation was 
recorded onto the tape recordings along with the 
oxygen saturation signal Only oxygen saturation 
measurements accompanied by pulse waveforms of 
adequate quality were regarded as accurate.* In 
three infants (patients 1, 3, 5) oesophageal pressure 
was monitored by either a balloon catheter (PK 
Morgan with Furness controls pressure transducer) 
or a continuously infused (3 ml/hour) naso- 
oesophageal tube and pressure transducer (Gael- 
tec). In patient 1 an electroencephalogram was 
recorded from a centrotemporal configuration dur- 
ing cyanotic episodes. Tape recordings were printed 
onto an ink jet chart recorder (Siemens 34T) or an 
electrostatic chart recorder (Gould ES 1000). 

Parents of patients and controls gave informed 
consent for the investigations 

Recordings were analysed by a technician who 
was unaware of the clinical details of each subject. 
Periods during which signals were uninterpretable 
owing to movement artefact were documented and 
excluded from analysis. Breathing patterns were 
classified as regular or non-regular breathing 
according to previously published criteria.” Regular 
breathing was defined as episodes of 21 minute 
where the breathing pattern was relatively regular in 
amplitude and rate, interrupted by sighs but without 
movement artefact. Non-regular breathing was all 
the remainder of the recording, and included 
intermittent brief periods of movement artefact. All 
apnoeic pauses (absent inspiratory efforts for =4-0 
seconds) were counted and their durations mea- 
sured and the frequency of these pauses was 
determined by dividing the total number of pauses 
by the total duration of interpretable recording. All 
episodes of hypoxaemua, defined for this study as a 
situation where oxygen saturation fell to <80% for 
20-5 seconds were identified. This measurement 
was chosen after our experience of analysing similar 
recordings from large numbers of healthy infants 
wherein a cut off of 80% was helpful in defining 
normality. The duration of this hypoxaemia was 
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meas_red for each eprsode and the breathing 
pattem during the prececiaz [£2 seconds and during 
the genoc of hypoxaeria recorded. Breathing 
movements cr airflow, cr >oth, were regarded as 
abser- if there was comp-ete cessation fer a period 
of 2=-C seconds. The rrequ2acy of episodes of 
hypomaemia was determmed dy dividing the total 
numter of episodes of Irypoxaemia by the total 
durat.on of interpretable recording The duration of 
hyporemia was determir ec bv totalling “he lengths 
of eezh episode and duling this by the total 
durat3n ol interpretable recording. 

The frecuency of aprocic pauses o` different 
durat òns, and the frequency of episodes of hypox- 
aemie associated with aprceie pauses © different 
durat Dns, in patients w.ir pertussis amd control 
subje-ts were compared by, the Mann-Whitney U 
test. 


Resulss 


Clinical observations show2:! taat although most of 
the ov 2rt cyanotic episodes began in assocation with 
cougitng or crying, about one taird, espedally those 
occur—ng during sleep, kegan with an <ebsence of 
insoir=tory efforts (apnoeË pause). In all the 
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cbserved cyanotic episodes the onset of cyanosis was 
rapid, usually occurring between four and eight 
seconcs after the onset of the cough, crying, or 
apnoeic pause. Recovery from a cyanotic episode 
was frequently associated with a large inspiratory 
effort (a gasp). 

AJl subjects had at least 4-9 hours of interpretable 
recordings (patients with pertussis 5-7-9-8 hours, 
normal subjects 4-9-12-5 hours.) Regular breathing 
and non-regular breathing alternated at intervals of 
avout 20-100 minutes throughout the recordings. 
Eoth in the pertussis patients and in the normal 
subjects apnoeic pauses and episodes of hypoxaemia 
occurred almost exclusively during the periods of 
non-regular breathing. 

Patients with pertussis had a greater mean fre- 
qiency of apnoeic pauses than control subjects (fig 
1s. This difference was greatest for apnoeic pauses 
with a duration of 212-0 seconds (p<0-005). The 
Icngest apnoeic pauses for patients 1-6 were 15-0, 
238-5, 11-5, 15-0, 53-8, and 17-0 seconds, respec- 
tively. The longest apnoeic pause in a control 
subject was 14-1 seconds. Thus five of the six 
patients had abnormally prolonged apnoeic pauses. 
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Fig2 Frequency of episodes of hypoxaemia associated 
wit either continued breathing movements, or apnoeic 
pauses wuh durations of 4 0-7-9, 8-0-11 9, and =12-0 
seconds, for patients with pertussis (solid circles), and 
comtrol subjects (open circles). Note logarithmic scale on the 
vertical acts. 


The frequency of episodes of hypoxaemia related 
to the duration of associated apnoeic pauses for 
patients with pertussis and control subjects 1s shown 
in fig 2. Patients with pertussis had a greater 
frequency of episodes of hypoxaemia associated 
with apnoeic pauses with a duration of 4-0-7-9 
seconds (p<0-005), 8-0—11-9 (p<0-05), and 212-0 
seconds (p<0-05). The greatest difference between 
patients with pertussis and contrel subjects, how- 
ever, was in the frequency of episodes of hypox- 
aemia dumng continued breathing movements 
(p<0-001). 

An example of a hypoxaemic episode associated 
with a prolonged absence of breathing movements 
and airflow is shown in fig 3. These episodes usually 
began at end expiration and were associated with a 
raised oesophageal pressure. Prolonged apnoeic 
pauses often included a penod of breathing move- 
ments without airflow before normal breathing was 
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resumed (‘mixed’ apnoea) (fig 4). Some hypoxaemic 
episodes terminated with a period of sharply posi- 
tive oesophageal pressure excursions suggesting 
coughing (fig 4). Patients with pertussis also had 
episodes of hypoxaemia associated with absent 
airflow despite continued breathing movements (fig 
5). Patient 2 had prolonged penods of hypoxaemia 
despite continued breathing movements and con- 
tinued airflow (fig 6) and patients 3-5 had similar 
but briefer episodes. Electroencephalographic re- 
cordings during prolonged pauses in inspiratory 
efforts with hypoxaemia ın patient 1 did not show a 
seizure preceding the apnoeic pauses. 


Discussion 
All six patients in this study presented under 6 


months of age and had cyanotic episodes charac- 
terised by the extremely rapid onset and progression 


ul 
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Fig 3 Recording of an episode of severe hypoxaemua (saturated oxygen <50% ) associated wuh a prolonged 

absence of airflow (A-B) and breathtag movements (C-D) in patient 2 1 Arterial saturated oxygen from a pulse 
oxumeter scale ts to the left of the signal (%). Total response time ts about six seconds Ha Abdominal 

breathing movements from a pressure capsule transducer. expansion ts an upward deflection II] Arterial pulse waveform. 
adequate quality signals are present for most of the time during the fall in saturated oxygen A bradycardia 

is shown by increased intervals between the pulses IVa. Airflow at the nose represented by expired carbon dioxide signals, 
scale ts to the left of the signal (vol %) Total response time is about two seconds 
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Fig4 Recording of an episoae cf hspoxaenua associated wita ‘mixed’ aproea in patient5 A prolonged period of absent 
airflow A-B: is intially assoGct-d with cbsent :aspuatory efforts but a raised oesophageal pressure (C) Ineffective 
breathmeg 2ffcits then occur {L}. To vards the end of the episode there are shai ply positive excursions in oesophageal 


pressur (©), suggestive of coirigh ng 1 Antcrial. atuiated oxygen. Ib Oesophageal pressure froma balloon catheter scale 


is tc the lejt of the signal Positive pressure crang2s are rcpiesented by upward deflections Il Arterial pulse waveform 
IVb A>flow at the nose from 2th ermistor wispt-atory flows are represented by upward deflections 
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Fig 6 Recording of two episodes of hypoxaemia (A~B) and (C-D) associated with continued breathing movements 
and continued airflow in patient 2 I. Artenal saturated oxygen Ila Abdominal breathing movements from a 
pressure capsule expansion is an upward deflection HI Artenal pulse waveform. IVa Airflows at the 


nose represented by expired carbon dioxide signals. 


of severe hypoxaemia similar to that occurnng 
during a condition previously termed prolonged 
expiratory apnoea®” and suggesting the acute onset 
of a mismatch between ventilation and perfusion of 
the lungs. Between clinically overt cyanotic events 
infants with pertussis showed repeated abnormal 
dips 1n arterial oxygen saturation in association with 
four breathing patterns: prolonged (215 seconds) 
pauses in inspiratory efforts (fig 3), an initial 
absence of effort and airflow followed by continued 
efforts but absent airflow (fig 4), continued brea- 
thing efforts but absent inspiratory airflow (fig 5), 
and continued inspiratory efforts and continued 
airflow (fig 6). Hypoxaemia was not seen in associa- 
tion with these patterns of breathing in control 
subjects As with the rapidity of onset and severity 
of the clinically apparent cyanotic episodes, the 
occurrence of hypoxaemia during continued brea- 
thing movements 1s also characteristic of prolonged 
expiratory apnoea,°’ and suggests that both mis- 
match between ventilation and perfusion of the 
lungs, and apnoea (absent ventilation of the lungs) 


contribute to the pathogenesis of hypoxaemia ın 
infants with pertussis. 

We have previously suggested that alveolar 
atelectasis may be responsible for these disturbances 
in ventilatory perfusion relations and that the 
accompanying prolonged pauses ın breathing move- 
ments may result from the effects of atelectasis on 
lung reflexes.’ ® This hypothesis is supported by the 
recordings shown ın fig 6, which shows that hypox- 
aemia may develop despite continued airflow into 
the lungs. If alveolar atelectasis 1s the cause of the 
hypoxaemic episodes, a defect in lung surfactant 
may represent the primary pathology.” In infants 
with pertussis this may be due to a direct effect of B 
pertussis toxins on surfactant synthesis, secretion or 
function. 

Although a proportion of the cyanotic events 
began during coughing, some followed crying, and 
others, especially during sleep, followed a pause in 
inspiratory efforts. In this last case the infant would 
characteristically stop breathing, become cyanosed, 
arouse, and then begin coughing. 
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Cyanotic convulsions have been reported to pre- 
celd= deati in pertussis, © amd changes suggesting 
anotia area consistent £rcinzin the his ology of the 
braies o7 children dying of pe-tussis complicated by 
con-ulsio-5.'! Our reco-dings suggest that the con- 
vu.sons aʻe secondary $C severe cereoral hypox- 
aemka. 

Tre patterns of breathan acd hypoxa2mia identi- 
fied abcve have been ces=mbed in apnoza of 
prematunz suggesting that the pathogenesis of 
these two conditions might te similar.'= Moreover, 
simikar cvanotic episodes, :crtetimes wrh evidence 
of prolonged pauses in insp-ra‘ory 2fforts, have been 
repo-ted in other respiratory <-act infections during 
infercy I= two retrospective studies respiratory 
syn=“ticz] virus infection was assocratec with pro- 
longed aproea or cyanotic episodes in 10% and 20% 
of cases r2spectively.° In the prospect-ve study of 
infecjoa by respiratory syrcy- al virus reported by 
Anas et c, 25% of iments showed prolonged 
apndzic episodes. Thes2 oftea bagan early in the 
disease tef>re other syrptons of infection had 
devef>ped end were more frequent in Dfants less 
thar. 3 morths of age axi ir previousy preterm 
infants especially those wns had suff=red from 
apnoea o? prematurity. Yclk2n end Murphy de- 
scribed cyarotic episodes x fise infants with rota- 
virus nfectron, three of whon were temporanly 
resusctated but subseque cy d ed.'° 

Despite g distinctive cloi-al sicture, ddctors are 
often low te diagnose pertussis,'’ and nctifications 
grea. urcerestimate th2 tree incidence of the 
disecsz./? Even when pertuzsis is diagnosed, how- 
ever. Jinise: observation alone is likely zo greatly 
underestimete the frequency szd severity of hypox- 
aemia as s2own by our ovezmigtt recordir gs. 

Nicc) anz Gardner? and Cherry have sug- 
gested. on tte basis of epdemiDlogic studies, that 
pertusas may be respon:i>xe “or some cases of 
sudder. inant death W liams and Joes have 
produc2d evidence that the convulsions ard apnoea 
complratirg pertussis may b= accompanied by 
subseqaent intellectual impeimrent.?) Tkese data 
and ou: findixes suggest thetinfeats with a -ustory of 
cougl. with apnoea or cyano:-is. even if aparently 
well at imit-el examination, hold be adnıtted to 
hospital for a period of meticilozs observadon. Our 
results alsc anderline the mecd to pre-ent this 
serious and as yet untreatable in®ectious disease and 
clearly hr cea be best achieved zy amore complete 
prograrime o7 immunisatiom 

In conclison episodes cf abnormal apnoea 
accompanied by evidence >f a mismatch between 
ventilator acd perfusion o7 the lungs may cause 
severe arter al hypoxaemia n infents with pertussis. 
This hypoxaemia may be life -kreetemng, may result 


in seizures, and may be one cause of the brain 
damage reported in some infants with pertussis. 
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Age dependence of flow velocities in basal 
cerebral arteries 


H EODE AND U Wals 
Unieersiy Children’s Hcsoral, Freiburg, West Germany 


SUMMARY Flow velocit es in the basal cerebral arteries were studied by transcramal Doppler 
sonography. A longitad nel study was undertaken on 25 healthy newborn babies during the first 
20 cays c7 life, and a ercss secticnal study was performed on 112 healthy children between 1 day 
ani18 vears of age. A rapid near increase of flow velocities was found within the first 20 days 
wick high2r velocities .c ceonates of higher birth weight and gestational age. Maximal values 
werz reccrded at the age of 5 to 6 years. After that the velocities decreased linearly to 70% of 
thea max mum at the age of 18 years. Reference values were derived from the data considering 
age and b:rth weight. The increasing flow velocities probably reflect the increasing cerebral blood 
ilow during the first years of life. Our results also support the hypothesis of a decrease in 
cere rovascular resistaiace during infancy. With toe technique of transcranial Doppler 
sone graphy and the introduced reference values normal and abnormal intracranial flow velocities 


can now be assessed >y non-invasive methods in all paediatric age groups. 


Sinct the report by Back zt a” many Doppler 
sorC2rapkt studies have >2en undertaken to evalu- 
ate zeredral blood flow in neonates at risk for 
perinatal b-ain injury.” Eecause of technical difficul- 
tiz: the recording of flow 7elocities in the intracra- 
nial arteries by Dopp.er sonography has been 
resimcted to neonates and ycung infants. The new 
teca~iqu2 of transcrania Coppler sonography com- 
binez a low emitting frequency with the pulsed 
Doppler technique,? and cy this method flow 
veldaties i the basal cerebral arteries now can be 
detecminec at any age. Sc far this has been done 
syszenat celly only in adults 4 

In. childnood the thocrer bones facilitate the 
pene-ratsor of ultrasound tarcugh the skull. For that 
reasen tie registration of signals by transcranial 
Dopzler scnography is zasier than in adults. The 
examination technique, hcwever, must be adapted 
tc tze si of the chitTs head. The changing 
intracrania_ haemodynam-cs during infancy and 
chi Ciood require age dezeadent reference values in 
ordes to crstinguish phys clozical and pathological 
flow velocities in the basal cerebral arteries 


Subjects amd methods 


Twe~ty Eve healthy preterm and term neonates with 
a mean “SD) birth weight of 2248 (776) g (range 


1170-4150 g) and a postconceptional age of 35-6 
(3-0) weeks (range 28—41 weeks) were examined by 
transcranial Doppler sonography tn a longitudinal 
study on days 1, 2, 3, 4, 7, 10, 15, 20, 25 of age 
Systolic, mean, and diastolic arterial blood pressure 
and heart rate were measured simultaneously (Dina- 
map 847). In a cross sectional study, 112 healthy 
children between 1 day and 18 years of age were 
examined by transcranial Doppler sonography. 
Cerebral sonography (ATL Mark 100) was per- 
formed ın all children under 1 year and showed no 
disease. 

Doppler recordings were made with an EME TC 
2-64 system with a pulsed 2 MHz Doppler probe 
and an integrated Fast Fourier real time frequency 
analyser (sliding average technique, 64 frequency 
points, 132 spectral lines). The system requires no 
calibration because of digitalised signal processing. 
Frequency to blood flow velocity conversions are 
assuming an insonation angle of zero. 

The examination technique for children over 1 
year old was the same as for adults.? * Middle 
cerebral artery, internal carotid artery, anterior 
cerebral artery, posterior cerebral artery with its 
precommunicating (P1) and postcommunicating 
(P2) part and basilar artery were recorded. 

In children under 1 year old middle cerebral, 
anterior cerebral, and internal carotid artery were 
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recorded. The position of the Doppler probe for 
registration of the middle cerebral artery was the 
same as in older children. The internal carotid artery 
was recorded with the Doppler probe on the 
anterior fontanelle directing the ultrasonic beam to 
the angle of the lower jaw. The extracranial part of 
the internal carotid artery (flow towards the probe) 
was identified beside the jugular vein (flow away 
from the probe). In following the extracrantal part 
of the internal carotid artery by reducing the depth 
of the sample volume the intracranial part of the 
internal carotid artery was found. The postcom- 
municating part of the antenor cerebral artery was 
recorded with a probe position high frontally in the 
midline directing the ultrasonic beam caudally and 
slightly backwards. Probe position, depth of the 
sample volume, direction of flow and, in some older 
chidren, compression tests were used for vessel 
identification? 4 

Systolic peak flow velocity, mean flow velocity 
(time-mean of the maximum velocity envelope 
curve’) and end diastolic peak flow velocity were 
recorded. The pulsatility index (PI) was calculated 
according to the formula PI=(S—D/)/S, where S and 
D are systolic and end diastolic peak flow velocity. 

Children under 1 year old were asleep, those over 
1 year were awake during Doppler sonography. All 
children were studied in a horizontal position with 
the head in the midline. Only constant recordings of 
at least 15 seconds duration were analysed 

Mean reference values were calculated for flow 
velocities in middle cerebral, internal carotid, and 
anterior cerebral artery. Mean reference values for 
the first 20 days of life for different birth weights 
were derived from the data of the longitudinal 
study Linear relations between flow velocities on 
day 1 and birth weight were found. The derived 
equations were used to calculate weight dependent 
values of each flow velocity for the first day of life. 


From the linear relations between flow velocities 
and age the mean daily increase of each flow 
velocity was calculated and added to the weight 
dependent velocities of the first day of life. Mean 
reference values of flow velocities from 0-18 years 
were derived from the cross sectional study by an 
equation of non-linear parameters. 

The study was approved by the hospital ethical 
committee 


Results 


In total 337 Doppler studies were carried out. 
Altogether 1347 vessels were insonated resulting in 
recordings of 4041 flow velocities. Depending on 
age and head size the basal cerebral arteries were 
found at different distances from the Doppler probe 
(table 1). Bilateral examination of corresponding 
arteries showed variation of flow velocities between 
2% and 8% intraindividually. 

During the first 20 days of life all flow velocities 
increased linearly. The average daily increase of 
systolic peak flow velocity, mean flow velocity, and 
end diastolic peak flow velocity was about 1-5, 0-8, 
and 0-4 cm/second, respectively with no significant 
difference for various birth weights (table 2). On 
average the pulsatility indices increased slightly 
from 0-69 to 0-72 within this tıme. The mean values 
of systolic, mean, and end diastolic artenal blood 
pressure of all children increased significantly from 
54/43/32 mm Hg on day 1 to 75/57/44 mm Hg on day 
20. 

Beyond the 3rd week of life flow velocities 
increased less quickly. Maximal velocities, which 
were about three to four times as high as those of the 
first days of life, were found at an age of 5—6 years. 
After that flow velocities decreased to about 70% of 
the maximal velocities by the age of 18 years. On 
average the pulsatility indices decreased from 0-70 


Table 1 Age dependent distances between Doppler probe and cerebral arteries (mm) 


Age Middle Internal Anterior Posterior cerebral artery Bastar 
cerebral carotid cerebral artery 
artery artery artery PI* Pat 

0-3 months 25 55-654 25-308 es E — 
>3-12 months 30 60-70} 30$ m maa — 

>1-3 years 30-45 40-50 55-65 35 50-55 

>3—6 years 40-45 45-55 60-65 55-60 50-60 55-7 

>6-10 years 45-50 50-55 60-70 60-70 55-65 55-75 

>10-18 years 45-50 55 65-75 60-70 60-65 | 


*Precommunicating part of the postenor cerebral artery 
tPostcommunicating part of the postenor cerebral artery 
tInsonation of the vessel through the anterior fontanelle 
§Insonation of the vessel from high frontally. 

[Insonation through the occipital foramen 

The other vessels were insonated through the temporal bone 


CŒ Bede and Wats 


Tazle2 Mean (SD) flon -elocines in basa’ cerebral arteries (in cpi/second) of a longitudinal study of normal preterm and ~~? 
tera aeonaies (n=25) 


Day ! Day 5 Day 10 Day 15 Day 20 

Micile cerebral artery: 

Systokc peak flow veloc y 42 (10) 54 (10) 61 (13) 64 (10) 70 (13) 

Mean flaw velocity* 22 (6) 26 ©) 30 (6) 32 (6) 37 (7) 

Erd diastolic peak flow velocty 13 (4) 15 (3) 16 (3) 17 (5) 19 (6) 
lstemal carofld artery: 

3ystol peak flow velocity 35 (6) 44 (0) 51 (8) 52 (8) 62 (8) 

Mean flow velocity* 18 (5) 22 (>) 27 (5) 28 (4) 33 (5) 

Zed dastohc peak flaw ~eloccty 11 (4) 12 (3) 14 (3) 14 (3) 16 (3) 
Ante-clor cerebral artery: 

3ystolic peak flow velocity 32 (7) 42 () 44 (8) 52 (7) 57 (7) 

vean floa velocity* 17 (5) 21 (t) 23 (5) 27 (5) 31 (3) 

=nd dastohe peak flow ve:ocity 11 (5) 13 (Cc) 13 (3) 16 (5) 16 (2) 





"Mezn flow veloaty=tme-m eaa of the maximel veloaty envelope curse 


Tate 3 Mean (SD) flow reéoctties în Sasa. cerebral arteries (in cm/second) in a cross sectional study of healthy children ~+ 


‘n=112) 








Are n Middle Internal Antertor Posterior cerebral Basuar 
cerzbral carotid cerebral artery artery 
artery artery artery 

PI" P2t 

Systctte peck flow velocity: 

0-10 days 13 4& (10) 47 (9) 35 (8) — — == 
71-90 days 14 75 (15) 77 (19) 58 (15) — — — 

- 3-11 months 13 114 (20) 104 (12) TI (15) — — — 
1-2 9 years 4 124- (10) 118 (24) 81 (19) 67 (18) 69 (9) 71 (6) 
3-5-9 years Is 147 (17) 144 (19) 104 (22) 84 (20) 81 (16) 88 (9) 
6-9-9 -years ze 143 (13) 140 {14) 100 (20) 82 (11) 75 (10) 85 (17) 

“0-18 “ears 20 129 (17) 125 £18) 92 (19) 75 (16) 66 (10) 68 (11) 
Mear flow velocity}: 
B-10 days 18, 24 7) 25 (6) 19 (6) — — — 
Ti-90 days le 42 10) 43 (12) 33 (11) — — — 
3-11 9 months 17 74 14) 67 (10) 50 (11) — — — 
1-2 9 years e 85 10) 81 (8) 55 (13) 50 (17) 50 (12) 51 (6) 
3-5-9 yeers 1 94 +10) 93 (9) 71 (15) 56 (13) 48 (11) 58 (6) 
5-9-9 yeers ao 97 19) 93 (9) 65 (13) 57 (9) 51 (9) 58 (9) 
+18 years 20 8151) 79 (12) 56 (14) 50 (10) 45 (9) 46 (8) 

End diastolic peak flow veloct-: 

3—0 cays if 12 17) 12 (6) 19 (6) — — — 
1-9% cays Z 24 8) 24 (£) 19 (9) — — —_ 
3-119 manths 2 46 (9) 40 (£) 33 -(7) — — — 

—2 9 years > 65 cil) 58 (5) 49 (11) 36 (13) 35 (7) 35 (6) 
3-5-9 years is 65 ©) 66 (8) 48 (9) 40 (12) 35 (9) 41 (5) 
3-9-9 sears 2 72 @) 68 (10) 51 (10) 42 (7 38 (7) 44 (8) 
73-18 years 26 50 8) 59 (9) 46 (11) 39 (8) 33 (7) 36 (7) 


L aaa ri 
*Precommuniceting part of pestcnioc cerebre! arery. 

+Pcstommunicating part of ;c3tener cerebral actery. 

Mas flow velocity=time-meen of the mamal velocity envelope curve. 


cerebral artery (table 3). Mean reference values of 
flow velocities in the middle cerebral, internal 
carotd, and anterior cerebral artery were derived 
from the data as described above (figs 1 and 2). 
Velocities not differing more than 30% from these 


to 0-35 during the first year of life and remained 
near unchanged beycr.c infancy. At all ages 
the (low velocities decreased in the sequence: 
micce cerebral artery. <nterna. carotid artery, 
anteror c2rebral artery. basilar artery, posterior 
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Middle cerebral artery 


Antertor cerebral artery 


5 Internal carotid artery 


8 
80 aaa. 70 70 
2500 
70-4. 20009 60 60 
Systolic peak flow 1500 g 
velocity (cm/second) 60 ə ae 
50 40 40 
40 30 30 
35 25 25 
i 5 10 15 20 ETE 1 5 10 15 20 
50 50 
50 
40 AZZ 40 EE 
4 
Mean flow WZ 
velocity (cm/second) 3 AA 30 AZ, 30 LLAA 
LEE 20 20 
20 
15 10 10 
1 5 10 15 20 1 5 10 15 20 1 5 10 15 20 
30 
25 
ee 30 30 
End diastolic flow — 20 rege eg 
velocity (cem/second) ee a SEER 20 A 
Bo ees E << 
10 
t 5 10 15 20 1 5 10 15 20 1 5 10 15 20 
Age (days) Age (days) Age (days) 


Fıg1 Mean reference values of flow velocities in basal cerebral arteries from 1-20 days of age for different 


birth weights 


values were considered as being within the reference 
range. ° 


Discussion 


For the first time we present flow velocities and 
pulsatility wndices in the basal cerebral arteries 
recorded by transcranial Doppler sonography in 
healthy children of 0-18 years of age. Our results are 
comparable with recordings obtained by other 
Doppler techniques. 7 Spectral mean flow velocities 
of 10-5 cm/second ın the anterior cerebral artery and 
of 10 cm/second in the internal carotid artery were 
found in a population with comparable gestational 
age and a mean postnatal age of 5 days.° In the same 
study the end diastolic peak flow velocities in the 
anterior cerebral and internal carotid artery were 
10-8 and 9-5 cm/second respectively.° In children 
10-18 years old we recorded flow velocities, which 
were 15-30% higher than those of adults.” 4 
Owing to the strong dependence on age and birth 
weight, Doppler sonography of many more children 


would be required to determine ‘exact’ normal 
values. The mean reference values presented here, 
however, indicate the flow velocities to be expected 
for different ages and birth weights The derived 
reference ranges prove useful in detecting abnormal 
flow conditions. 

Newborn babies with higher birth weights might 
be expected to have a less rapid increase of flow 
velocities after birth. Our data do not support this 
assumption. For calculating reference values we 
therefore supposed a weight independent increase 
of flow velocities during the first 3 weeks of hfe The 
justification for this approach 1s given by the good 
correspondence between the recorded data and the 
calculated reference values (tables 2 and 3 and figs 1 
and 2). 

Principles and techniques of transcranial Doppler 
sonography have been discussed elsewhere. * The 
absolute value of the Doppler shift depends on the 
cosine of the angle between ultrasonic beam and 
insonated vessel. In transcranial Doppler sonogra- 
phy angles of insonation well below 30 degrees are 
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Fig2 Meazreference value: 37 jilow velocitiesin 

(a) r&dale cerebral artery, (E) 1aternal carotid vrtery, and 
(c) ar erior z2rebral artery fro 0 10 18 years o_ age. 
SPFV=systo‘i peak flow veacc tv; MFV =meaa flow 
veloc.y (ture—mean of the marena velacny envelope 
curve, and DFV=end diastcl cpeak flaw velocity 


used The cosine of 30 dea-ees is 0-87. That is why 
the recorded flow velocities deviate les: than 13% 
from the tcie velocities. 

The flow volume throush a vessel is the product of 
the =pectral mean flow velocity and the cross 
secticnal arza of the vess2_. The former 1. about half 
of -hz time mean of the maximum veloci y envelope 


curve.* As the individual cross sectional area of the 
basal cerebral arteries cannot be determined exactly 
the individual flow volume through the basal cer- 
ebral arteries cannot be calculated quantitatively by 
any Doppler sonographic method. Cerebral blood 
flow (in ml/100 g brain weight/minute), however, is 
prozortional to the quotient: blood flow velocity x 
cross sectional area of basal cerebral arteries divided 
by train weight. 

We will not discuss in detail the adaption of 
human cerebral haemodynamics to birth and early 
extrauterine life. Vasoactivity of the major intracra- 
mal arteries and of the cerebral arterioles are 
Supposed to have an important influence on flow 
velcrities and pulsatility indices during this time.>!! 

Te cross sectional area of the basal cerebral 
artenes in young adults is three times higher than 
that of newborn babies.!? °? The adult values are 
reached at the age of 6 years The brain weight 
treb es during the first 6 years of life '* From this 
relatively constant ratio of the cross sectional area of 
the basal cerebral arteries and brain weight one can 
derive a proportionality between cerebral blood 
flow and blood flow velocities during the first 6 years 
of lise. The recorded velocities increase three to four 
fold during this time, which is comparable with the 
wide range of values for cerebral blood flow £ 1 '® 
Simfarly we see the higher flow velocities of term 
neorates compared with premature babies as a sign 
of a higher cerebral blood flow 

Tre capillary density in the brain doubles during 
the frst year of life,” and the histological structure 
of tie basal cerebral artenes changes.'® These 
alterations cause a decrease in cerebrovascular 
resis‘ance during infancy, The pulsatility index to 
some extent indicates the vascular resistance.'? ” 
The decrease ın pulsatility index of the basal 
cerebral arteries during infancy may reflect the 
decrease of cerebrovascular resistance. 

Sc far Doppler sonography of intracranial arteries 
has keen used mostly in neonates With the aid of 
transcranial Doppler sonography it can be extended 
to oder children with problems such as bacterial 
menmgitis (severe forms with extremely increased 
flow velocities due to vessel narrowing); acute 
hemiplegia; migraine (reduced or increased flow 
veloaties on the affected side depending on the 
underlying pathology and stage of the disease), 
increased intracranial pressure (decreased flow velo- 
cities}; cerebral death (reverberating flow pattern), 
etc. Our data and reference values help to disting- 
wsh aormal and abnormal intracramial flow condi- 
tions in all paediatric age groups. The already 
deve.oped continuous recording facilities will allow 
closes monitoring of cerebral haemodynamics in 
children receiving intensive care. 


Age dependence of flow velocities in basal cerebral arteries 611 


References 


' Bada HS, Hajar W, Chua C, Sumner DS Noninvasive 

diagnosis of neonatal asphyxia and intraventricular hemorrhage 

by Doppler ultrasound J Pediatr 1979,95:775-9 

Fms-Hansen B. Perinatal brain myury and cerebral blood flow in 

newborn infants Acta Paedtatr Scand 1985 ,74:323-31 

Aaslid R, Markwalder TM, Nornes H. Noninvasive transcranzal 

Doppler ultrasound recordings of flow velocity in basal cerebral 

artenes J Neurosurg 1982,57:769-74 

4 Arnolds BJ, von Reutern GM Transcranial Dopplersonogra- 

phy Examimation technique and normal reference values 

Ultrasound Med Brol 1986,12:115-23 

Nelder JA, Mead R A simplex method for function minization 

Computer Journal 1965;7:308-13. 

Gressen G, Johansen K, Ellison P, Fredmksen PS, Mali J, 

Frus-Hansen B Cerebral blood flow in the newborn infant 

Comparison of Doppler ultrasound and 133-Xenon clearance 

J Pediatr 1984,104:411-8 

Jorch G, Pfannschmidt J, Rabe H Die nicht invasive Unter- 

suchung der intrazerebralen Zirkulation bei Fruh- und Neuge- 

borenen mit der gepulsten Dopplersonographie Monatsschr 

Kinderheilkd 1986;134:804-7 

Spencer MP, Reid JM Quantitation of carotid stenosis with 

continuous wave (c-w) Doppler sound Stroke 1979,10:326. 

Drayton MR, Skidmore R Vasoactivity of the major mtracra- 

nial arteries in newborn infants Arch Dis Child 1987 ,62:236--40 

'© Gray PH, Gnffin EA, Drumm JE, Fitzgerald DE, Durgnan NM 
Continuous wave Doppler ultrasound in evaluation of cerebral 
blood flow in neonates Arch Dis Child 1983,58:677-81 

Il Strassburg HM, Niederhoff H, Sauer M. Dopplersonographische 


be 


ta 


ta 


mn 


wd 


k] 


Registnerung der Durchblutung intrakranieller Gefasse beim 

Saugling Monatsschr Kinderheilkd 1982;130:608-12 

Gabnelsen TO, Greitz T Normal! size of the internal carond, 

middle cerebral and anterior cerebral arteries Acta Radiol 

[Diagn] (Stockh) 1970;10:1-10 

Seydel HG The diameters of the cerebral arteries of the human 

fetus Anat Rec 1964,150:79-86. 

Dobbing J, Sands J Quantitative growth and development of 

human bram Arch Dis Cluld 1973,48:757-67 

5 Kennedy C, Sokoloff L An adaption of nitrous oxide method to 
the study of the cerebral circulation in children, normal values 
for cerebral blood flow and metabolic rate ın childhood J Chn 
Invest 1957 36:1130 

'© Kirsch JR, Traystman RJ, Rogers MC Cerebral blood flow 
measurement techniques in infants and children Pediatrics 
1985 ,75:887--95 

1 Diemer K, Henn R The capillary density in the frontal lobe of 
mature and premature infants Biol Neonate 1964,7:270-9 

8 Hassler O Elastic tissue contents of the medial layer of the 

cerebral artenes Virchows Arch [Pathol Anat] 1962;335:39-42 

Bada HS, Sumner DS. Transcutaneous Doppler ultrasound 

Pulsatility index, mean flow velocity enddiastolic flow velocity 

and cerebral blood flow J Pediatr 1984,104:395-7. 

%2 Batton DG, Hellmann J, Masels MJ Doppler—pulsatility- 
index. Pediatrics 1983;71:298 


— 
t3 


a 


x 


Correspondence to Dr H Bode, Kinderspital Basel, Romergasse 8, 
CH 4005 Basel, Switzerland 


Accepted 21 December 1987 


Arcriv2s of Disease in Caildhocd, 19&8, 63, 612—616 


Serological evaluation of a measles, mumps, and 
rubella vaccine 


C M ROBERTSON, V J BENNETT N JEFFERSON, AND R T MAYON-WHITE 
Department of Communty Medizine, Oxfordshire Health Authority, Headington, Oxford 


SUMMARY Combined measles, mumps, and rubella vaccination is soon to become available in 
Britain in the routine -mmunisaticn programme. A controlled study was performed in 319 
cinlcren, aged 13 mogchs, tc assess the antibody response and clinical reactions to a new 
com ined measles, mu ps, and rubella vaccine in comparison with a single component measles 
vaccne. In the childrem who received the combined vaccine, seroconversion was established in 
93% for measles, 99% <or -ubella, and 100% for mumps. In the children who received the single 
measles vaccine, seroccnversicn was established in 92% for measles and tn none for rubella and 
murps. here was no t2>rease in climical reactions after the measles, mumps, and rubella vaccine 


compared with the measles vaccine. 


Tese results suggest that this combined vaccine would be effective and safe in a British 
pcp _laticn and give further support for the introduction of the combined measles, mumps, and 


rubelle vaccine to Brizzi 


The nadequate immuniszyion pclicies in Britain, 
particularly tmmunisatioms against measles and 
rube a, have had considerab_e coverage in recent 
litereure.-’ By 1984, the naticnal measles ım- 
mun#atior rate had reach2d crly 53%° end there 1s 
still egrificant morbidity Fom the diseasz. Selective 
immunisation of schoolgirls and non-imcnune adult 
women against rubella has -ecuced the iacidence of 
congenital rubella syndroare, tut there s evidence 
that immunisation of all young children 1. needed to 
recuce this further.” ° 

It has teen suggested that a new srategy for 
immunisation against neas es mumos, ind rubella 
shcu_i >e introduced intc Britain with the aim of 
erxizating all three dseases.'7 A combined 
meas&s, mumps, and -ubel a ~accine has been used 
routicely in the United Stetes since the 1370s and in 
Swecen and Finland since _9&2. It has keen shown 
to be sate and effective. Broirisk public opmon ıs still 
very =ensit.ve to reports o? adverse reactions to the 
pertuzsis vaccine and it is difficult to sredict the 
respcaise to another ‘new vaccine It has been 
postt_ated that parents mugat find a combined 
vacci-e a more attractive option than the single 
meas.2s vaccine.! ? ? 

Th= Department of Heelth has receatly (April 
197° agreed to the imtrocuction of the combined 


measlss, mumps, and rubella vaccine in principle. It 
is the-efore important to establish the efficacy and 
safety of the combined vaccine in Britain. Before 
the veccine is used routinely in this country it is also 
vital that its potential uptake is assessed because an 
uptake of 85% is needed to achieve herd immunity.” 
We report the results of a controlled tnal of a new 
combmed vaccine in comparison with a single 
measl2s vaccine in a British population. We assessed 
the rete of seroconversion and the occurrence of 
clinicel reactions in 319 children aged 13 months. 
We were also interested in the general response to 
the tnal and the combined vaccine. 


Subjects and methods 


Befor2 the tral started all health visitors, general 
practrioners, and clinical medical officers were 
informed of the trial and the purpose of the 
combined vaccine. Names of children due to receive 
the measles vaccine within the following 2-3 months 
were obtained from the Oxfordshire Health Author- 
ity immunisation computer programme. The parents 
of al children attending various large clinics 
throughout Oxfordshire were approached by letter. 
The letter gave a brief explanation of the study and 
parents were asked to complete a short question- 
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naire. If the parents expressed an interest in the 
study they were visited at home by the investigators 
and the study was explained in more detail. If they 
agreed for their child to participate they completed a 
written assent. 

The parents were offered the choice of which 
vaccine their child would receive (the combined 
measles, mumps, and rubella vaccine or the single 
measles vaccine). Random allocation was planned if 
the parents had no preference. Children with a 
definite history of measles, mumps, or rubella were 
excluded from the trial, as were any children who 
had a history of convulsions, immunosuppression, 
or severe allergy to egg, neomycin or kanamycin. 
The immunisation was postponed 1f the child had an 
acute febrile illness. 

The children were ımmunısed at the age of 13 
months. The combined vaccine used contained the 
Schwarz (measles), Urabe AM/9 (mumps), and the 
Wistar RA 27/3 (rubella) live attenuated virus 
strains, The single measles vaccine contatned the 
Schwarz strain The vaccmes were reconstituted 
immediately before use with 0-5 mi of diluent and 
administered into the anterolateral aspect of the 
upper thigh. Both vaccines were produced by 
Institut Merieux. A venous blood sample (1-5 ml) 
was taken immediately before the rmmunisation and 
then again about stx weeks later. Parents were 
informed of the nature and timing of possible 
reactions and were asked to complete a diary, 
recording any symptoms or signs in the child 
(regardless of whether they thought it was caused by 
the vaccine} The parents assessed the child’s 
temperature by touch and recorded a fever if the 
child felt hotter than usual. 

All serological assays were performed in the 
laboratories of Institut Merreux in Lyon, France 
Before testing the samples were stored at —20°C and 
transported to the laboratories on dry ice The 
assays were performed under code so that the 
laboratory did not know which vaccine had been 
given 

The measles and rubella antibody titres were 
determined by haemagglutinin inhibition techni- 
ques. The initial dilution was 1 in 10. The mumps 
antibody titres were determined by the enzyme 
linked immunosorbent assay (ELISA) using the 
Behring kit. The initial dilution was 1 ın 80. The 
serological results for each child were sent to the 
child’s parents and reimmunisation was offered to 
those who had not seroconverted. 

Statistical analysis of the incidence of clinical 
reactions in the two vaccine groups was compared 
by x? with Yates’s correction. 

The trial was approved by the local ethics 
committee. 


Results 


Letters were sent to 904 parents of whom 642 (71%) 
returned the questionnaires. Of the 642 replies, 362 
(40% of the total letters sent) expressed an interest 
in participating ın the trial, 260 (29%) did not want 
to participate, and 20 (2%) had moved from the 
area. 

Of the 362 children whose parents were initially 
Interested in the tnal, 27 were excluded for 
various medical reasons and 20 parents changed 
their mind about participating This left 315 children 
who were recruited into the trial. A further four 
children who had been directly referred by health 
visitors were also recruited. This gave a total of 319 
children: 263 (82%) received the measles, mumps, 
and rubella vaccine and 56 (18%) the single measles 
vaccine. This meant that 259 (29%) of the onginal 
parents approached agreed for their child to be 
given the combined vaccine ın a tral that involved 
two venepunctures. No parent was undecided as to 
which vaccine their child should have. The mean age 
of the children at time of immunisation was 13-1 
months. The male to female ratio was 1-2:1. 


SEROLOGICAL RESULTS 

Preimmunisation blood samples were obtained from 
236 (90%) of the children given the measles, 
mumps, and rubella vaccine and from 52 (93%) of 
those given the measles vaccine The numbers of 
children with preimmunisation antibodies against 
measles, mumps, and rubella for both vaccine 
groups are shown in table 1. 

Postimmunisation blood samples were obtained 
from 218 (83%) of the combined vaccine group and 
48 (86%) of the measles vaccine group. The average 
time between the immunisation and the second 
blood sample was 42 days. Some of the postim- 
munisation samples were insufficient for all three 
antibody assays. In the measles vaccine group there 
was one sample from which just a measles titre was 
obtained. In the combined vaccine group there was 
one sample from which only a measles titre was 
obtained and four samples from which only measles 
and rubella titres were obtarned. The seroconver- 
sion rates in initially seronegative children are 
shown ın table 2 


Table 1 Children with pretmmunisation antibodies 


Vaccine group No(%) with antibody present 


Measles Rubella Mumps 
Measles (n=52) 1 (2) 1 (2) 5 (10) 
Measles, mumps, rubella (n=236) 2 (1) 5 (2) 28 (12) 
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Seroconversion was taken <: a change from a titre 
of <1C preimmunisatiom t a titre of 20 postim- 
murcsation for the meas es ar-d rubella ¿ssays and a 
charze from <80 to 215) ir the ELISA mumps 
assa- 

Tke frequency distribacion of the po:tımmunısa- 
tizn titres and the goeretnz mean titres for the 
meades, mumps, and zubela vaccim= and the 
mea:les vaccine are shcw1 m the figure. 


rash, coryza and fever, followed by lethargy, di- 


arrhesa, anorexia, and cough 


The symptoms of irritability, fever, and rash were 
most noticeable between the ninth and 13th days 
afte! immunisation, however, a suggestion of 


Table 53 No (%) of children wih symptoms and signs in 


the three weeks after immunisation 


S Symptons and signs Measles, mumps. Measles 
CLIN. ZAL FINDINGS A rubella vaccine vaccine 
Tae incidznce of signs and symptoms recorded (n=263) (n=56) 
during zhe three week pend postimmuaisation are 
showa -n table 3. Only abbu! 10% of the children ee ie re > a 
has no symptoms durmg this time. The MOSt — Coryza 104 (40) 27 (48) 
commonly reported syrptoms were trritability, Fever 88 (34) 16 (29) 

Cough 40 (15) 12 (21) 
Lethargy 65 (25) 13 (23) 
Diarrhoea 55 (21) 10 (18) 
Table 2 Seroconversion sels £1 initially seronegative Vomiting 33 (13) 7 (13) 
den Anoreaia 48 (18) 14 (25) 
sae Conjunctivitis 23 (9) 5 (9) 
Lymphadenopath 6 (2) g 
Vaccir2 IOUN No(%) wae seroconver ted aa ts pany 3 (1) 0 
—— mameeaeiee Local reaction 14 (5) 4 (7) 
Measles Fabella Mumps No symptoms 33 (13) 4 (7) 
Measles 44/48 (97) X46 042 Child grven paracetamol 156 (59) 29 (52) 
Measles, muraps. : scen by a doctor 42 (16) 11 (20) 
and —ubelle 200/215 (G4 24 ¥212 (99) 1853185 (100) 
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clustering between the second and fifth days also 
occurred. This triad of symptoms, often with 
associated coryza and sometimes cough, occurred in 
38 (14%) of the combined vaccine group and ın nine 
(16%) of the measles group. The symptoms of 
anorexia, lethargy, diarrhoea, and vomiting did not 
show obvious clustering. 

Lymphadenopathy occurred in six (2%) and 
parotitis ın three (1%) of the children who received 
the combined vaccine and none of the children who 
received the measles vaccine Two children de- 
veloped appreciable bilateral parotitis associated 
with fever, irritability, and anorexia. One child 
developed these symptoms six hours after im- 
munisation and the other 24 days after immunisa- 
tion. Throat swabs were taken from both of these 
children and mumps virus was grown from both. 
The incidence of local reactions for both vaccines 
was low (5-7%); none of these were severe. One 
febrile convulsion occurred on the ninth day in a 
child who had received the combined vaccine. One 
child died four weeks after immunisation with the 
combined vaccine after an accident that was totally 
unrelated to the vaccine. 


Discussion 


When considering the introduction of a vaccine it 1s 
vital that ıt has been shown to be effective and to 
have no severe adverse reactions in the population 
to which it 1s to be given. Previous studies have 
examined the measles, mumps, and rubella vaccine 
in the United States and in Scandinavia,!!~» but this 
is the first study in Britain, and an early study with 
the Merieux vaccine. 

Careful consideration was given to a randomised 
and double blind study. It was finally decided that 
many parents would not accept randomisation and 
not knowing the type of vaccine that had been given 
to therr child, and this would make recruitment 
difficult and selective. It is apprectated that the 
results of the clinical reactions might be affected by 
the parents’ choice of vaccine, but the detailed 
diaries were intended to minimuse this possible 
source of bias. The serological reponses could not 
have been affected by the open design It has been 
previously shown that seroconversion produced by 
the combined measles, mumps, and rubella vaccine 
is as good as the seroconversion produced by each of 
the single components.'® This trial confirms this for 
the measles part of the Merieux vaccine. The 
seroconversion rates for the measles, mumps, and 
rubella vaccine are comparable with those of other 
studies, !?-}5 

The overall incidence of signs and symptoms 
recorded in the three weeks after immunisation was 


very high in both vaccine groups, causing initial 
concern. These results can probably be partly 
explained by the fact that parents recorded all 
symptoms and signs ın the diaries which produced 
sensitive but not very specific results. Another 
explanation for the high incidence of symptoms 1s 
that children of this age are suffering from many 
minor coincidental illnessess. Similar results have 
been found by Vesikari et al '* They realised that 
their figures did not indicate an absolute incidence 
of reactions to the vaccine because there was no 
placebo group to act as a control. This trial also 
contained no placebo group, but the measles vaccine 
group acted as a control]. The incidence of reactions 
from the measles, mumps, and rubella vaccine has 
been well demonstrated by Peltola and Heinonen in 
a placebo controlled twin study.’’ They found the 
actual incidence of reactions to be very low and 
some symptoms had a higher meidence in the 
placebo group. In our study the clustering of 
symptoms of fever, rash, and irritability at the end 
of the second week matches the well recorded 
pattern of reaction to the measles vaccine. We have 
shown that there is no significant difference in 
reactions between the measles, mumps, and rubella 
vaccine and the single measles vaccine, which is 
already widely accepted in this country 

Two children developed considerable parotitis, 
associated with fever, anorexia, and irritability and 
mumps virus was isolated from their throat swabs 
Both children had high mumps titres postimmunisa- 
tion The abnormal timing of the symptoms in 
relation to the immunisation suggested that they 
were more likely to be due to a coincidental mumps 
infection. Typing of the virus, however, did not 
differentiate between the wild and the vaccine 
Strains. 

Oxfordshire has some of the highest immunisation 
rates in the country and the parental response to this 
trial may not be representative of the whole country. 
It is encouraging, however, that 29% of the parents 
approached were willing for their children to be 
given the measies, mumps, and rubella vaccine as 
part of a trial which concerned a new vaccine and 
two venepunctures. During the explanation to 
obtain assent to the study the parents seemed to 
understand the purpose of vaccinating young 
children against measles, mumps, and rubella. This 
suggests that the introduction of the combined 
vaccine will be acceptable to parents. It is hoped 
that an effective campaign to introduce the com- 
bined vaccine would make it popular and would also 
boost the present immunisation rates against 
measles. When the vaccine is introduced health 
visitors will play a vital part in ensunng the 
understanding and acceptance of it among parents. 
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As par: of this tral healt visitors in th2 area were 
informec bout the measEs, mumos, and rubella 
vaccae. In follow up survey of 106 health visitors, 
98 h of them thought tat zhe veccire should be 
introdurec 

We: have shown that tas measles, mumps, and 
rube_a vaccine produces an adequate serological 
respanse 11 children aged .3 months am produces 
no rore clinical reaction. than meases vaccine 
alone. ‘We eagerly await the start of the national 
prozramme and decisions on the questions of a 
bcosr2r et the age of about 12 years end on the 
apprcpricte: health educa-im for parents and health 
service sfaf. 


We -wecaic ke to thank all the members of the cepartment of 
commennity medicine and paediar e whe helped wit the study In 
partizckr, we thank Sandy Pitt “cr her work Laboratory support 
was previced b7 the virology depart nert We also th:nk the health 
visttcrs and He general practincre:s for their suppcrt and all the 
parent: wic ox part in this .tasty for their cooperation 
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170H-progesterone rhythms in congenital adrenal 
hyperplasia 


M C YOUNG, J A ROBINSON, G F READ, D RIAD-FAHMY, AND I A HUGHES 
Department of Child Health and Tenovus Institute, University of Wales College of Medicine, Cardiff 


SUMMARY Serial blood spot and saliva samples were collected at home by 18 patients being 
treated for congenital adrenal hyperplasia to determine the circadian rhythm of 170H- 
progesterone as an index of therapeutic control. There was a strong correlation between the 
magnitude of the circadian fall and a single morning measurement of the plasma testosterone 
concentration taken near the time of the 170H-progesterone rhythm samples. Poor control in 
pubertal girls produced an exaggerated circadian fall in 170H-progesterone concentrations that 
were raised at all sampling times. Optimal control (plasma testosterone 1-5-2-5 nmol/l) was 
associated with blood spot and salivary 170H-progesterone concentrations at 0800 hours of 
between 30-70 nmol/l and 260-1000 pmol/l, respectively, falling thereafter to <10 nmol/l and 
<150 pmol/l, respectively. Similar results were obtained in prepubertal patients. Nomograms 
have been constructed to interpret the daily profiles of blood spot or salivary measurements of 
170H-progesterone, or both. The analysis of 170H-progesterone circadian rhythms is useful in 
monitoring treatment in patients with congenital adrenal hyperplasia, particularly those who may 


be overtreated. 


Congenital adrenal hyperplasia is an uncommon 
disorder that is easily treatable with maintenance 
courses of steriods | The aim 1s to supplement the 
decreased production of adrenal cortisol with suffi- 
cient oral glucocorticoid to suppress excessive 
androgen secretion and yet permit normal growth 
and reproduction.*~ This ıs difficult to achieve for 
several reasons; though the normal rate of endoge- 
nous cortisol production is known,” there is con- 
siderable individual variation in the dose of gluco- 
corticoid required to achieve adequate re- 
placement.* 3° Glucocorticoid preparations vary 
in their duration of action and there is uncertainty 
about their potency in congenital adrenal 
hyperplasia.* é The daily dosage regimen ıs also 
important.’ Glucocorticoids have a narrow thera- 
peutic range so overtreatment readily leads to signs 
of hypercortisolism. Conversely, undertreatment 
leads to signs of androgen excess. Both options ma 
ultymately result in diminished adult height.* 
Clinical indices of control such as growth and 
pubertal development must be monitored; they 
change slowly in reponse to alterations in treatment, 
however, and the effects of inadequate treatment 
may be irreversible. 

Many biochemical indices have been used,*"* but 


control often remains suboptimal. The value of 
single random measurements of 170H-progesterone 
is limited because of the circadian rhythm in the 
secretion of this steroid.!° ‘* Further methods to 
refine control are needed. 

The results of a previous study suggested that the 
shape of the 170H-progesterone rhythm may be 
associated with the degree of therapeutic control.® 
This paper reports the results of the use of multiple 
blood spot and salivary 170H-progesterone 
measurements and the results were compared with 
plasma testosterone measurements, a reliable index 
of androgen production. 


Patients and methods 


Twenty patients aged from 2-5 to 20 years, of whom 
15 were female, with congenital adrenal hyperplasia 
due to 21-hydroxylase deficiency provided data for 
the study Blood spot or salivary 170H-progesterone 
profiles, or both, were accumulated over a three 
year penod from home collection of samples of 
capillary blood and saliva at 0800, 1200, 1800, and 
2200 hours, usually on two consecutive weekend 
days. Blood spots were obtained using an Autolet 
device and collected onto Guthrie cards that were 
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stored at <°C until transierred to the lakoratory. A 
profile sepresents 170H-progesterane concentra- 
tions dunong one day. The dese of glucocorticoid, 
given either as hydrocort scne n divided doses or as 
dexamethzsone once daŭr, wes adjusted according 
to cl nical indices of control, zs well as single ran- 
dom mezsurements of plasme 170H-pmogesterone 
and testosterone concentra-io7s, end wkere appro- 
priate, plesma renin activity Profiles of 170H- 
progesterone in two puberta mele patients were 
excluied fram the analysis because of predominant 
testicular testosterone prccucion at this age. The 
rema ning 12 pubertal fenele >atrents aad six pre- 
pubertal children provides ı total of 80 Glood spot, 
and 127 saliva profiles cr =nalysis Data from 
several accitional incomple e zrofle: were also in- 
cluded in the analysis where appropria e. 

Plasma end salivary 17CH-progesterore,’ blood 
spot 170H-progesterone.’™ ard plasma testoster- 
one!” corcentrations were dezermined by radio- 
immunoassay The results vere analysed by non- 
parametni= statistical metinds as the data were 
generally rot normally dsanbuted. Methods are 
statec where appropriate. The deszriptiv2 statistics 
of mediar and centiles were sed as mzasures of 
location and szatter, rather tha- mean and standard 
deviation The magnitude cf th= 170H-prcgesterone 
circadian zhythm was calza ated as the difference 
between the maximum and mintmun 170H- 
prcgestercne concentratioms curing che day, and 
was termed the peak trough fall The restit of each 
17GH-progesterone profile was comparec with the 
plasma testosterone concentration that had been 
measured in a morning Elood ample ccllected in 
clinic keld three days after t12 weekend samples had 
been collected for measurement of 170H-2rogester- 
one concentrations. Data ‘rom pubertal female 
patiens aad prepubertal ckuldzen were analysed 
separately according to ke normal testosterone 
values for these ages—tha: 1s )-3-2-5 nmol/l and 
<0-5 amo/l, respectively >” 


Results 


All 20 patiznts showed a circadian rhythm in blood 
spot end salivary 170H-D:ogesterane concentra- 
tions. There was a morning peik and ar evening 
trough that were consistent for each patient on 
consecutive weekend days. Figu-zs 1 and 2 show the 
profiles of _70H-progeste-ome :n blcod spot and 
salivar? sanəles in relatior. to tree defined ranges 
of p_asina testosterone concertre“1on: 0-3-2-5 nmol/l 
(normel range for pubertal f=mal2 patients , 2-6-5-9 
nmcl/l (moderately raised and wdicatmg f-oor con- 
trol}, and >6 nmol/l (severel7 raised and mdicating 
extremely poor control). The results of tae 170H- 
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Table 1 Blood spot and salivary 170H-progesterone concentrations, sample times, and plasma testosterone concentrations 


in pubertal girls 


Sampling ume (hours) 


0800 1200 
Tl T2 T3 Ti T2 
Blood spot (nmol/l) 
No of observations 16 12 15 14 12 
Mean 525 140 42 162 67 
Median 436 115 10 145 36 
25th centile 312 100 3 40 15 
75th centile 811 177 69 253 114 
Saliva (pmol): 
No of observations 16 37 30 16 36 
Mean 7985 3591 798 2079 1783 
Median 5837 3310 210 1523 1478 
25th centile 4725 2324 131 345 415 
75th centile 11031 4690 820 2895 2635 


1800 2200 
T3 TI T2 T3 TI T2 T3 
15 15 2 15 15 il 1S 
12 86 40 9 50 10 4 
5 16 17 5 17 10 3 
2 38 11 3 10 7 2 
10 118 74 7 71 15 5 
30 15 21 25 16 32 28 
287 1439 1387 308 482 308 110 
133 1120 450 140 285 184 100 
100 823 775 82 137 115 54 
392 1620 1752 262 700 303 136 





Plasma testosterone (nmol/l) ranges T1, >60, T2, 2-6-5 9, T3, 03-25 


progesterone measurements have been expressed as 
mean, median, and interquartile range (25th—75th 
centiles) (table 1). Blood spot and salivary 170H- 
progesterone concentrations in all three groups fell 
throughout the day being at their lowest by 2200 
hours. There was a clear separation between the 
170H-progesterone concentrations at each sampling 
time and for each range of testosterone concentra- 
tions. High plasma testosterone concentrations were 
associated with increased blood spot and salivary 
170H-progesterone concentrations (p<0-001 using 
the Kruskal-Wallis one way analvsis of variance). 
Patients with testosterone concentrations within the 
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Fig3 Peak trough fall in blood spot 170H-progesterone 
concentrations and plasma testosterone concentrations. 


normal range were clearly separated from the other 
two groups. Maximum separation occurred when 
sampling was performed at 0800 hours. 

Figures 3 and 4 show the association between 
peak trough fall and plasma testosterone concentra- 
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Fig 4 Peak trough fall for blood spot 170H-progesterone 
values and four ranges of plasma testosterone 
concentrations Means, maxima, and minima shown 
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Tablz 2 Blood spot and zcl van 170H-picgesterone measurements that differentiate the deer 
: : = ee of control int 
ceagsuial adrenal hyperplacia œ each sampling time á A a 











Dzzrer of Plasma I7QH-progzesterone concentrations 
cortre testosterone EE AN T E ee 
concentatiar 0300 hours 1200 hours 1800 hourz 2200 hours 
{nmol/l} i 
Bicod spot Saliva Blood spot saliva Blood spot Saliva Blood spot Saliva 
Good 03-25 <7) < 1000 <12 =130 <8 <160 <7 < 
2 = 130 
Pocr 26-59 m~- 1000— z— 130- 8— 160— 7- 130 — 
240 -4700 144 4300 115 4500 18 800 
Extrerely Pcor >6 0 >24 =4700 >4C =400 >18 >276 >10 >250 


Blood spot 170H-progesterone (molti, salva 17(H-progesterone (pmol. 


ticns. There was a posi1/2 correlation indicating 
that Oczeased testosteron2 values were associated 
wich a pronounced fal in blcod spot 170H- 
proge-terone concentrates chrougnout the day. 
(Spexmans correlation coefficient, r=0-85, 
p<0-()1). There was a nezizible 170H-progesterone 
circacan rEythm when plasma testosterome concen- 
tratio~s were low. Similac results were obtained 
when salivary 170H-prcgesterone profiles were 
ana.ysed (cnpublished). 

Anzlysis of individual T7oH-progesterane values, 
their ranges, and centie ds-:ntutions, allowed 
select on of values for each sampling time that 
differentiated between the three groups of patients 
Table 2 shows the results, which are represented as 
nomozrams in figs 5 anc €. The blood spot and 
salivary 17CH-progesteror€ concentrations at 0800 
hours were less than 70 rmo/] and 10C0 pmol/l, 
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Fig 5 Fomogam to monitor ccrtal in congeniral adrenal 
hyperplesta using blood spot ‘7CH-progzsterone profiles 
Labeflec areas indicate A goca control; B: pocr control, 
C exire-te‘y poor control, D. crza where areas B and C 
overlap Tne zkaded bar denem. a !70N-progesterone 
range o7 30-70 nmol/l at 0809 Fours which avoids 
overtrza nent 


ry rE OE 
erie 
Irete aitti 


E 


Ww 


fe 


of 


—* 


fests 
eae 


of) 
ety 


re 
of, 
i 


iis 
; 


H 
is 





Salivary 170H- progesterone (pmot /Ix 103) 
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§ 12 16 

Time (hours) 
Fig 6 Vomogram to monitor contiol in congenital adrenal 
hyperptisia using salivary 170H-progesterone profiles The 
shaded >ar denotes a 170H-progesterone range of 260-1000 
pmolil c: 0800 hours. A good control; B poor control, C: 
extieme’y poor contiol, D area where values from B and C 
overlap. 


respectively, when daily 170H-progesterone profiles 
were associated with plasma testosterone concentra- 
tions between 0-3 and 2:5 nmol/l Corresponding 
values et 1200, 1800, and 2200 hours for blood spot 
170H-pzogesterone (salivary 170H-progesterone) 
were: <12 (130), <8 (160), and <7 (130). Some of 
these p-ofiles were found in patients with clinical 
signs of hypercortisolism. Their 170H-progesterone 
rhythms were characteristically suppressed or com- 
pletely abolished together with low peak trough 
falls. The corresponding testosterone concentrations 
were simificantly lower (<1-5 nmol/l) than in 
patients treated adequately (p<0-01, Mann- 
Whitney U test). The differences between the two 
treatment groups are shown in table 3 and fig 4. 
Profiles of 170H-progesterone with 0800 hour values 
in the range 30-70 nmol/l in blood spots and 
260-1003 pmol/l in saliva, decreasing thereafter into 
the ranges <10 nmol/l and <150 pmol, respec- 
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Table 3 Comparison of 170H-progesterone profiles and testosterone ranges in over and adequately treated patientis 


Degree of 170H-progesterone profiles 
control 
Overtreated Blood spot (n=10) 

Saliva (n==23) 
Adequately treated Blood spot (n=5) 

Saliva (n==§) 


Peak trough fall nmol! (blood spot), pmol! (salrva) 


tively, indicated by shading and marked ‘A’ on the 
nomogram, were associated with plasma testoster- 
one concentrations within the upper part of the 
normal range for pubertal girls, and no clinical signs 
of hypercortisolism. Profiles with values below these 
ranges were associated with overtreatment, despite 
apparently normal plasma testosterone concentra- 
tions. 

Five prepubertal patients provided 27 blood spot 
and 19 salivary 170H-progesterone profiles for 
analysis. Only six 170H-progesterone profiles (three 
blood spot and three salivary) were associated with 
normal plasma testosterone concentrations (<0-5 
nmol/l). Figure 7 shows the relationship between 
peak trough fall and plasma testosterone concentra- 
tions in prepubertal patients; there was a significant 
positive correlation between the two indices (Pear- 
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Peak trough fall for blood spot 
170H-progesterone (nmol /|) 





aes aaa Cera a a cr | 
0 0.5 1-0 1.5 20 2-5 
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Fig7 Peak trough fall for blood spot 170H-progesterone 
values and plasma testosterone concentrations in 
prepubertal children Vertical line indicates plasma 
testosterone concentration of 0-5 nmol/l, honzontal line 
peak trough fall value of 60 nmolll. 


Peak trough fall 


Plasma testosterone 


(nmoll/l) 
Mean Range 
Mean Range 
3 1-16 1-1 0-3-1-4 
me 11 03-14 
111 18-112 21 1-5-2 5 
1888 aee 20 1525 


son’s correlation r = 0-63, p<0-001). Similar results 
were obtained when salivary 170H-progesterone 
profiles were analysed (unpublished data). Figure 7 
shows that children with plasma testosterone con- 
centrations of >0-5 nmol/l had peak trough fall 
values above 60 nmol/l (1000 pmol/l when saliva 
profiles were analysed). These were similar to the 
peak trough fall values that indicated poor control in 
pubertal girls (see figs 5 and 6). Consequently 
the nomograms may be used to interpret 170H- 
progesterone profiles ın prepubertal children though 
only the two categories of ‘good’ and ‘poor’ control 
can be distinguished. 


Discussion 


The circadian rhythm in 170H-progesterone secre- 
ton has been shown in plasma, blood spot, and 
salivary samples Concentrations of 170H- 
progesterone were obviously raised in untreated 
patients with congenital adrenal hyperplasia patients 
and the circadian rhythm was still maintained.*! The 
rhythm persists after glucocorticoid treatment is 
started but the magnitude varies according to 
the degree of therapeutic control In previous 
reports the difficulty of using a single, random 
measurement of 170H-progesterone as an index of 
control in congenital adrenal hyperplasia has been 
emphasised.‘ ® 10-12 

Single measurements of plasma testosterone are 
often used to monitor control in congenital adrenal 
hyperplasia. They are of limited use as an index of 
overtreatment because of difficulties with the assay 
when there are low plasma and salivary concentra- 
tions. The predominance of testicular testosterone 
production in infant and pubertal male patents? 
further reduces the value of plasma testosterone as a 
marker of control ın congenital adrenal hyperplasia. 
There 1s a circadian variation in testosterone values 
in normal subjects” and in patients with congenital 
adrenal hyperplasia,'* though concentrations do not 
fluctuate as widely as those of 170H-progesterone. 

Increased plasma testosterone concentrations in 
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pubertal girls were associated with wide fluctuations 
in 170E-progesterone concentrations (expressed in 
this :zudy zs the peak trough fall). It was possible 
from this analysis to d2ine well, poorly, and 
extremely coorly controlec patierts. Similar analy- 
sis of the results from pr2>i1bertal children defined 
two groups who were wel end pocrly coatrolled. A 
17D0H-progesterone circad&n rtythm occurs in nor- 
mal indivicuals, untreated Jatients with congenital 
adreral hyderplasia, anc treated patents. The 
rhythm is abolished by excessive glucocorticoid 
treatment ic patients with cengenital adrenal hyper- 
plasie The use of 170H-D-mgesterone profiles pro- 
vides an accurate index cf therapeutic ccntrol. and 
in pacticular highlights orextreatment wich a sensi- 
tivity previously unattainc tE in the manegement of 
congenital adrenal hyperplasia Signs of bypercorti- 
solisn. apppear when testment is designed to 
achiews 170H-progesteron2 concentraticns within 
the ramage for normal indi~icua's.* Profiles of 170H- 
progesterone obtained fron two pubertal male 
patier-s dur ng this study sFowed a simi pattern 
to that observed in puber el girls and chikiren. The 
methcid may be useful in teni-orrg control in this 
group or petients with compen:tal adrer.al hyper- 
plasia 

Measurement of 170H-prosestercne is a rapid and 
reliab-= test for the diagnoss cf congenital adrenal 
hyperplasia caused by “Zl-aydroxylas2 defici- 
ency.43 -° The test has teen less acceptable as a 
reliabke marker of contro. in congenital adrenal 
hyperplasia~ ê !°!? Previcus studies, however, did 
not anelyse the 170H-progesterone circadian rhythm 
in patents with congenital adrenal hyperplasia in 
association ‘with varying “egrees of tkerapeutic 
contraL It 1s now possible to define all cat2gones of 
contra by reference to tne 170H~-prozesterone 
nomog-ams described here. ?rospective analysis of 
170H-cregesterone profiles determined in blood 
spot aad sal vary samples sows more than 80% 
accuracy in predicting a plasma testosterone value 
by reference to the nomograms. Inaccurate predic- 
tion in the remainder was eSociated only with the 
degree of pzor control 

Sing2 measurements of I-~)E-pragesterone have 
commonly been used to monitor treatment in 
congerctal acrenal hyperplasia Th:s stucy clearly 
shows àcw che practice ran provide misleading 
results. Taere was an overlaxin 170+1-progesterone 
values during the afternodas end evenings in all 
groups of pz`ients studied (figs 1 and 2). Even a 
single 170H-progesterone mezgsurement at 0800 
hours ray be misleading because some patients may 
show Icss of control only duriag the latter part of the 
day. Teckniqies are now availeble that determine 
170H--oges:2rone profiles by serial collection of 


either blood spot or salivary samples Each type 1s 
easy to collect from children. Salivary sampling can 
be time consuming in infants and is generally 
disliked by adolescent girls. The use of the 170H- 
progesterone nomograms now allows fine adjust- 
ment to the individual treatment of congemttal 
adrenal hyperplasia at all ages. 
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Androstenedione rhythms in saliva in congenital 
acrenal hyperplasia 


MC YOUNG, RF WALKER, D RIAL-FAHMY, AND I 4 HUGHES 
Dep=rtmeat of Child Herth anc Tencvus Institute, University of Wales College of Medicine, Cardiff 


SUMMARY Serial samples of saliva were collected at home by 17 patients being treated for 
congenitel adrenal hyperplasia tc de ermine the circadian rhythm of androstenedione as an index 
oZ therapeutic control S:ngle samples of blocd fcr measurement of plasma testosterone, 
170H-progesterone, and ardrostenesione concentraticns were collected from these and a further 
seven pétients for ccmparison. Plasma androstenedione concentrations showed a close 
corrélaticn with plasma. coacentrat:ons of 170H-progesterone and testosterone. There was a 
strorg correlation between tne salivary androstenedione profiles and plasma testosterone 
concentrations in pubertal girls. Coacentrations of ardrostenedione in saliva decreased during 
the day but rema:nec raised at sach sampling time in relation to plasma testosterone 
concentrations. Salivary androstenedione profiles are shown as nomograms to distinguish the 
degr=e of therapeutic ccntro]. The zoncentratior of androstenedione, measured in plasma or 
salivz, is <n alternative scarker to monitor control of treatment in congenital adrenal hyperplasia. 
The neasurement in selva is a usezul index of androgen production when blood sampling is 


difficult. 


Measarements of 170H-pragestercne tn blood spot 
and zaliva are useful tc mcnitor treatment in 
patiexts with congenital adrenal kyperp asia.’ The 
measctrement of plasma ani-ost2nedione concentra- 
tions ~as also been suggested.“ Androsteredione is a 
weak adrenal androger erd, unlife 170H- 
progesterone, single m2ast-rements are less affected 
by wide circadian variations m plasma zoncentra- 
tions. 

The study reports the ise of salivery andro- 
stenecione profiles to monitor treatment m congeni- 
tal ac-enal hyperplasie. Tn results are compared 
with single random measursnerts of plasna andro- 
stenedione, testosterone, a1] 170H-progesterone as 
indices of the degree of control. 


Patier-s and methods 


Twenry four patients agec 2 to 22 years with 
corgezital adrenal hyperplasia causec by 21- 
hydro«ylase deficiency, prowdec deta for the study. 
Andrcstenedione profiles -vere measured in 17 
patients 11 of whom were female over æ two year 
perioc Samples of saliva were collected et home at 
0800, 1200, 1800, and 2200 nours, on twc consecu- 
tive weekend days. A prefile represerts andro- 


Scenecione concentrations during one day. The dose 
of glucocorticoid, given either as hydrocortisone in 
divided doses or as dexamethasone once daily, was 
a-ljusted according to clinical indices of control, and 
single random measurements of plasma 170H- 
progesterone, testosterone, androstenedione con- 
centraitons, and where appropriate, plasma renin 
activity. Androstenedione profiles ın two pubertal 
male patients were excluded from the analysis 
because of predominant testicular production at this 
ase. Tre remaining 11 pubertal female patients and 
fcur prepubertal children provided a total of 44 
profiles (28 and 16, respectively) for analysis. Data 
from an additional 11 incomplete profiles were also 
included in the analysis where appropriate. 

The result of each salivary androstenedione pro- 
fie was compared with the plasma testosterone 
concertration that had been measured in a morning 
blood -ample collected at a recent clinic. Data from 
pebertal female patients and prepubertal children 
w2re analysed separately according to the normal 
testosterone values for these ages—that is, 0-3-2-5 
nmol/l and <0-5 nmol/l, respectively.*~“ 

Plasma testosterone,” plasma 170H-progesterone® 
acd plasma and salivary androstenedione’ concen- 
tration: were measured by radioimmunoassay. The 
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results were analysed by non-parametric statistical 
methods as the data were generally not normally 
distributed. The methods are stated where appro- 
priate 


Results 


Fig 1 shows the association between simultaneous 
measurements of plasma androstenedione and test- 
osterone concentrations in patients with treated 
congenital adrenal hyperplasia. There was a strong 
correlation (r=0-9, p<0-001), with values being 
lowest ın prepubertal children Fig 2 shows a similar 
correlation between plasma androstenedione 
and 170H-progesterone concentrations (r=0:8, 
p<0-001) 

There was a circadian variation in salivary andro- 
stenedione concentrations in all 17 patients who 
provided profiles. The concentration of andro- 


stenedione at 0800 hours was usually greater than . 


Plasma androstenedrone { nmol/1) 
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Fig1 Associaton between simultaneous measurements of 
plasma androstenedione and testosterone concentrations in 
patients being treated for congenital adrenal hyperplasta 
O=prepubertal patients (n=7), @=pubertal female patients 
(n=13), and A=pubertal male patients (n=3) 
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Fig2 Association between simultaneous measurements of 
plasma androstenedione and plasma 170H-progesterone 
in patients being treated for congenital adrenal 
hyperplasia; O=prepubertal patients (n=7); @=pubertal 
female patients (n=13); and A=pubertal male patients 
(n=3) 
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Fig3 Concentrations of androstenedione in saliva in 
relation to sampling time and range of plasma testosterone 
concentrations Bars=mean values; @=plasma testosterone 
>2-5 nmol/l; and O=plasma testosterone <2-5 nmol/l 


Table i Salivary androstenedione and plasma testosterone concentrations in pubertal females 


Sampling time (hours) 


0800 1200 1800 2200 
“Tl T2 TI T2 TI T2 TI T2 
No of observations 17 16 17 21 18 20 17 19 
Salivary androstenedione 
(pmol) 
Mean 3836 1460 2344 839 2484 804 1145 429 
Range 540—6900 69-6309 330-5500 66-5112 583-5600 82-5628 80-3000 61-1823 


*T1l—plasma testosterone concentration >2 5 nmol, T2—plasma testosterone concentration <2 5 nmol/l 
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thet at 2200 hours, but a consistent fall in andro- 
stensdione concentraticrs a: each sampling time 
%as teen m only one third of the profile. Fig 3 and 
tale 1 show the results 37 salivary androstenedione 
prcf_es in pubertal femak  atients. The profiles 
were subdivided according to testcstezone values 
grea=r or less than 25 nmol/l. Salivary andro- 
Stenedione values in Excta zroups gradually fell 
dung the day to their lowest values at 2200 hours. 
Increased plasma testosterone concentritions were 
generally associated with High salivary androstene- 
dionz concentrations a: each sampling time 
Althcugh there was som: overlap in zndrostene- 
dione values in the two groups, mein salivary 
androstenedione concenczréticus were Significantly 
hizher at all sampling tires m those petients with 
plasma testosterone values greater than. 2:5 nmol/l 
(p<C 001, Mann-Whitney U test). TLe positive 
correation between salivary androstened one values 
at 2200 hcurs and plasme testosterone concentra- 
tions is shown ın Fig 4. sircilaz association was 
seen at each sampling time (table 2). “he results 
may be used to derive saiues for salivary andro- 
stenedicne concentrators that distinguish patients 
witt aormal or raised plasma testosterone concen- 
treticas. The nomogram (fig 5) indicates how 
salive-y androstenedione >-ofiles may ke used to 
morior the adequacy o7 treatment in pubertal 
fema 2s with congenital ecrenal hyperplasia. 
Salevary androstenedione profiles werz available 
for aralysis in only four prepubertel chilcren. There 


tw 
H 
ee 


Led 
y 


Salivary androstenedine (pmol/l x 10°) 





4 6 € 10 2 % 
2lasma testostercre (amol/ ) 


Fig4 Assocation between saimi aadrostenedicne 
concereraiions and plasma tes.cs.ercre tr pubercal female 
pattert. af 2200 hours. Vertica’ sre denotes plasria 
testotæore concentration of 22 uno"l, ana hoFzontal 
intersec” of this and regression dme d2notes andrcstenedione 
concercrauion in saliva that dis t1zuishes good ard poor 
CONT IL. 


was 3 correlation between salivary androsten2dione 
and plasma testosterone concentrations at every 
sampling time except 1200 hours (table 3 and fig 6). 
Fig 7 and table 3 show how salivary androsten2dione 
proffes can distinguish adequate from poor control 


Table 2 Salivary androstenedione concentrations that 
differ-ntiate the degree of control in pubertal female 
panter-ts at each sampling time according to plasma 
festos.crene concentration of 2 5 nmolji 


Sampling time (hours) 


0800 81200 1800 = 2200 
(n=33) (n=38) (n=38) (236) 


Spearman s rank 


cormelation coefficient (r) 070 071 O78 07 
p Vahe <0 001 <0 001 <0 001 <0 001 
Andro: tenedione 


concentration (pmol/l) 2150 1270 130 6 


~ 


Sakvary androstenedione (pmol/l x 10°) 





Time (hours) 
Fig 5 Nomogram to monitor control in pubertal fema’e 
patenis vith congenital adrenal hyperplasia using 
androst2nedione profiles in saliva Area labelled “good 
control” is associated with plasma testosterone 
concent-ations within normal range of 0 3-2 5 nmolil 


Table 3 Salivary androstenedione concentrations that 
differersiate the degree of control in prepubertal children 
at each sampling time according to plasma testosterone 
concent-ation of 0-5 nmolil 





Sampling ume (hours) 


0800 1200 1800 226) 
(n=15) (n=16) (n=16) (n=13) 


Spearmaa’s rank correlation 


coefficent (r) 0-78 0-36 085 0 75 
p Value <0 001 NS <0 0001 <0-001 
Androstenedione 

concertration (pmol) 1500 760 640 260 
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Fig6 Assocation between saliva andrestenedione 
concentrations at 0800 hours (O) and 1800 hours (@) and 
plasma testosterone concentrations in prepubertal children 
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Fig7 Nomogram to monitor control in prepubertal 
children with congenital adrenal hyperplasia using 
androstenedione profiles in saliva, Area labelled “good 
control” ts associated with plasma testosterone 
concentrations of less than 0-5 nmolll. 


in prepubertal children with congenital adrenal 
hyperplasia. 


Discussion 


Single, random measurements of steroids, particu- 
larly 170H-progesterone, can be difficult to interpret 
when used to monitor treatment of congenital 
adrenal hyperplasia. Testosterone has been used 
most frequently as a single marker but in infant and 
pubertal male patients the concentration of steroid 
reflects testicular rather than adrenal androgen 
production. Measurement of plasma andro- 
stenedione concentration has been advocated as a 


useful alternative.* This study confirms the strong 
association between simultaneous measurements of 
plasma testosterone, androstenedione, and 170H- 
progesterone concentrations.® Korth-Schutz et al’ 
reported that poor control of congenital adrenal 
hyperplasia was associated with increased plasma 
testosterone and androstenedione concentrations. 
They concluded that androstenedione concentra- 
tions were more accurate in distinguishing between 
patients in good and poor control 

We have shown an association between salivary 
androstenedione and plasma testosterone concen- 
trations. There was a circadian rhythm in andro- 
stenedione concentrations in treated patients with 
congenital adrenal hyperplasia irrespective of age, 
sex, or stage of puberty. The magnitude of the 
circadian rhythm was less than for 170H- 
progesterone! but the accuracy of the salivary 
androstenedione nomogram for predicting adequacy 
of control in pubertal girls was still 90%. The 
nomogram was less discriminant as only two groups 
(adequate and poor control) could be identified. 
Only a small number of profiles from prepubertal 
children were available for analysis. There was a 
positive correlation between salivary andro- 
stenedione and plasma testosterone concentrations 
at most sampling times. The nomogram (fig 7) 
provides only an approximate guide to the control of 
treatment until the values for salivary andro- 
stenedione that will distinguish degrees of control 
are more precisely defined. 

Androstenedione is a weak androgen which 1s 
secreted by both the adrenal glands and the gonads 
Measurement of it in patients with congenital 
adrenal hyperplasia provides a useful marker of 
excessive adrenal androgen production, particularly 
in pubertal male patients Salivary androstenedione 
profiles show a circadian rhythm that ıs closely 
associated with plasma testosterone concentrations, 
particularly in pubertal female patients. The profiles 
may be used alone, or in conjunction with 170H- 
progesterone to monitor androgen production ! 
When the profiles of both steroids are used it ıs 
possible to achieve a sensitive degree of control and 
an index of androgen production in those patients 
who are reluctant to have blood samples taken. 
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Growth hormone releasing hormone or growth 
hormone treatment in growth hormone 
insufficiency? 


P J SMITH AND C G D BROOK 
Endocrine Unit, Middlesex Hospital, London 


SUMMARY Sixteen prepubertal children who were insufficient for growth hormone were treated 
with growth hormone releasing hormone (GHRH) 1-40 and GHRH 1-29 for a mean time of nine 
months (range 6-12 months) with each peptide. Eleven children received GHRH 1—40 in four 
subcutaneous nocturnal pulses (dose 4-8 ug/kg/day) and eight (three of whom were also treated 
with GHRH 1-40) received GHRH 1-29 twice daily (dose 8-16 ug/kg/day). Altogether 73% of 
the children receiving GHRH 1-40 and 63% receiving GHRH 1-29 showed a growth response. 
Double the daily dose of GHRH 1-29 was required to obtain equivalent growth response to 
pulsatile GHRH 1-40. A significant linear correlation was shown between growth hormone 
secretion and height velocity on GHRH 1-40 but not on GHRH 1-29 and there was a significant 
correlation between plasma GHRH and serum growth hormone concentrations during GHRH 
1-40 administration. 

Response to conventional growth hormone treatment in a matched group of children was 
significantly better than the response after GHRH. A significant improvement in height velocity 
was observed in the children transferred to growth hormone replacement. Growth hormone 
remains the treatment of choice in growth hormone insufficiency. GHRH treatment may be of 
benefit in children with less severe growth hormone insufficiency in the presence of pulsatile 
endogenous growth hormone secretion. 


Growth hormone secretion is controlled by inhibi- 
tory somatostatin and stimulatory growth hormone 
releasing hormone (GHRH).'° In subjects with 
growth hormone sufficiency or insufficiency 1m- 
travenous GHRH results in growth hormone release 
from the pituitary. Preliminary reports indicate 
that GHRH may have a therapeutic role in the 
treatment of children who are growth hormone 
insufficient.” ? Evaluation of different treatment 
regimens, however, has been limited The aims of 
this study were to investigate the relation between 
GHRH administration and growth hormone secre- 
tion and the therapeutic effects of alternative modes 
of administration and dose regimens of GHRH in 
children with growth hormone insufficiency and to 
compare the linear growth response with conven- 
tional growth hormone replacement. 


Patients and methods 


Sixteen prepubertal children (11 boys, five girls) 


with bone ages of less than 10 years were recruited 
to the study between January 1985 and July 1986. 
The pretreatment clinical details are summarised ın 
table 1. Auxological observation over a period of 
one year had shown a low growth velocity, and 


Table 1 Pretreatment clinical data (n=16) 


Mean (SD) Range 

Age (years) 8:5 (2-2) 49to 119 
Bone age (TW2) 59 (21) 25to 8-8 
Height SDS —~24 (10) —48to -06 
Height velocity (cm/year) 38 (0-9) 17to 57 
Height veloaty SDS —22 (08) -—41to -09 
Maximum growth hormone 

concentration (on msulin 

tolerance test) (mU/I) 65 (53) 1-9 to 170 
Maximum growth hormone 

concentration (during 

sleep) (mU/) 93 (57) 40 to 260 
Sum % of 24 hour growth hormone 

pulse amplitude (mU/) 27 0 (24 0) 40 to 93-0 ` 
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hyponalam> pituitary assessmert, usmg insulin 
induced hypoglycaemia vith thyrotrophin releasing 
hormone end fJuteinising hormone releasing hor- 
mone stmafation, confirmed isolated g-owth hor- 
mone insuffiziency in XC children and multiple 
pituitery ho-mone deficiercies in six chi dren. The 
childmen with multiple pitmtar, hormons deficien- 
cles cecerved appropriat= hormonal replacement 
berorz GH=H, and pituitary hypoplasia was shown 
in all cases by high resolut.on computed tcmography 
(GE &800). Dne child hac >een treated with human 
growti hormone for four years but stopped treat- 
ment three months befcre starting GERH. The 
remaming ciildren had received no treztment for 
growt homone insuffic ency. 

The stuces were approved by the Middlesex 
Hospral Clinical Investigation Committe2, the De- 
partmen: o- Health and Socia: Secunty, and USA 
Food and Crugs Administration. Writtea parental 
cense-t was obtained. 

Before starting GHRE a 24 hour erdogenous 
growt- hormone profile was obtained mom each 
chid Ey wittdrawing blood samples (1 mD every 20 
minutes. Serum growth hermcne profiles were also 
obtair2d thnoughout the stud» during each treat- 
ment -eziren. An intravenous GHRH study (1 
ug/kg was performed before GHRH treazment and 
in 11 chidren at intervals cf three month: through- 
out the study (blood samples taken at —20, —10, 

, 2, £, 10, 20, 30, and at 15 minute intervals up to 
120 r nutes. 

Durng te GHRH 1~0 gimen psofiles for 
plasm= immunoreactive GHEH concentrations 
were @5tain=d on each do:e sckedu_e in s& children 
in congunctizn with serum sreth kormone estima- 
ticns. 

Anturopcrietric measupements were made every 
three acnth: by the same observer using standard 
techni-ues, znd bone age essessment was performed 
at the 2eginaing of the stud~ and after any change in 
treatmant.! 1! The measirements obtamed were 
descrited a3 raw height velonty “cm/year) when 
assessing the- short term (three month? re ults or as 
the stendard deviation sccre (SDS) whem assessing 
the overall sesults.” 


GHRH IREAT+ ENT 

The first 11 cnildren received GARH 1—40 (supplied 
by Professor MO Thornes: by nocturna_ pulsatile 
infusi@ every three hours Dr four pulses oer night 
A mir pum= (Zyklomat, Ferring) delivered each 
pulse c ver ox minute via € 27 gauge infusDn needle 
inserted subcutaneously in.c the anterior ebdominal 
wal. A dose of 1 pg/kerpuise (4 pe/kg-day) was 
given zor the first three norths in six children 
followed by 2 ug/kg/pulse 13 pg'kg'day) fcr the rest 


cf the study period. The remaining five children 
received the higher dose regimen throughout the 
GHRH 1-40 study period. 

Fight children received GHRH 1-29 (KabiVit- 
rum) subcutaneously into anterior abdominal wall in 
an initial dose of 4 pg/kg/dose (8 ug/kg/day) twice 
caily for three months followed by a dose of 8 
pe/kg/dose (16 pg/kg/day) for the remaining treat- 
ment period. Three GHRH 1—40 ‘responders’ were 
transferred directly to GHRH 1-29. The mean 
treatment duration on both GHRH peptides was 
mine months (range 6-12 months). 

On completion of the GHRH study each child was 
transferred to somatrem (Somatonorm, KabiVit- 
rim) in a dose of 2 IU growth hormone sub- 
citaneously six times a week. The growth results 
(age, bone age, height SDS, height bone age SDS, 
and height velocity SDS) on GHRH were compared 
with a matched group of naive idiopathic insufficient 
caildren who received somatrem from January 1986 
im an identical regimen. 


GROWTH HORMONE ASSAY 

S2rum growth hormone concentration was assayed 
using a Tandem R human growth hormone im- 
tounoradiometric assay kit (Hybritech) with the 
standards calibrated against the National] Institute of 
Eealth human growth hormone reference prepara- 
tin HS 2243E. The mean intra-assay coefficient of 
variation was 6-3% at 4-9 mU/I with an interassay 
coefficient of variation of 9-6%. All samples from 
the same sampling period were stored at —20C and 
assayed together. 


GHRH 1-4) ASSAY 

P.asma immunoreactive GHRH was assayed by 
redioimmunoassay using a specific rabbit GHRH 
1—40 antiserum (NIBSC code No 84/591) as pre- 
viously described.’° Sensitivity of the assay was 
10-20 pg/ml and at a dilution of 1 ın 300 000 the 
antiserum bound 3040% of freshly labelled 
GHRH. Intra-assay and interassay coefficients of 
variation were 6-5% and 9% respectively at a 
concentration of 400 pg/ml. 


STATISTICS 

Analysis of variance was used to compare the 
pretreatment characteristics of children receiving 
GHRH and growth hormone, Analysis of variance, 
multiple regression analysis, and Mann-Whitney U 
test were used to analyse the response to treatment. 


R2sults 


Both regimens were well tolerated with only one 
child experiencing slight stinging at the injection site 


Serum growth hormone { uU/1) 





20 40 60 80 
Time (minutes) 


Fig 1 95% Confidence lunits after I ugikg GHRH 1-40 
given intravenously in growth hormone insufficient 
children BSS and normal (adult) subjects @A 


(GHRH 1-29). Most of the children in each group 
undertook their own injections under parental 
supervision (GHRH 1-40, nine children; GHRH 
1-29, six children). 

All children responded to intravenous GHRH 
(mean 31 mU/I; range 5-7~—107) (fig 1). The response 
to intravenous GHRH was highly variable both 
between and within subjects throughout the study 
and there was no correlation with the growth 
response observed. The 95% confidence limits of 
the growth hormone response to GHRH in normal 
adults and the study children is shown in fig 1. 
Within these limits there 1s no overlap in the two 
groups between GHRH administration and the first 
observed growth hormone response within 10 
minutes of the study. 


GHRH 1-40 
All 11 children showed pulsatile GH secretion of 
growth hormone in response to nocturnal pulsatile 
GHRH administration from the first night of treat- 
ment. Eight of the 11 children had a significant 
growth response and maintained pulsatile growth 
hormone secretion throughout the study (fig 2). The 
growth velocity achieved reflected the dose regim- 
ens (table 2) with no significant improvement during 
the lower schedule A positive correlation was 
present between the stimulated growth hormone 
secretion and growth velocity (r=0-78; p<0-001; fig 
3) and between the peak plasma immunoreactive 
GHRH concentrations obtained and the peak 
growth hormone secretion with each GHRH pulse 
(r=0-75; p<0-001, fig 4). 

Three children failed to show a linear growth 
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response to GHRH 1—40. In one child a diminishing 
growth hormone response with time was observed in 
association with a falling growth rate. In another 
child GHRH administration resulted in a high 
frequency growth hormone response which was 
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associated with no change in height velocity SDS 
end in è third inadequate growth hormone pulse 
amplitude (>15 mU/I) was achieved. 


GHRH 1-29 

The five naive patients and the three transfer 
patients showed pulsatile (two pulses) growth hor- 
mone secretion to twice daily GHRH 1-29 (fig 5). 
The higher growth hormone pulse amplitude 
observed after GHRH 1-29 ın comparison with that 
after pulsatile GHRH 1—40 was not reflected in a 
more significant height velocity (table 2) Twice the 
daily dose of GHRH 1~29 was required to achieve 
equivalent growth responses. The relation between 
growth hermone secretion and velocity was only 
maintained by the transfer patients (transfer 
patients -=0-78, p<0-02; all GHRH 1-29 patients 
r=0-41, NS; ‘naive’ patients r=0-18, NS). Five 
children responded to GHRH 1-29 and the non- 
responders included two naive (one psychosocial, 
one noncompliance) and one transfer child (1n- 
adequate growth hormone secretion) 

There was a highly significant increase in height 
velocity after GHRH 1-40 8 pg/kg/day and both 
GHRH 1-29 regimens (p<0-001), when compared 
with the vreateatment height velocity, with no 
significant difference between the groups (table 2) 
When analysing the results of the ‘responders’ only 
there was a significant difference (p<0-01) between 
the height velocity on GHRH 1-40 8 pg/kg/day and 
GHRH 1-29 8 pg/kg/day (table 2). 


GROWTH HORMONE TREATMENT 

When comparing the change 1n height velocity SDS 
after GHRH with the change in height velocity SDS 
in the matched group of children receiving growth 
hormone there was a significant difference in the 
growth response observed (mean (SD) change in 
height velocity SDS; children on growth hormone 
+4-2 (1-9); children on GHRH +2-8 (2-3); p<0-04). 
The 10 GHRH treated children who have completed 
one year of somatrem treatment have shown a 


Table 2 Growth response to GURKH 1-40 and GHRH 1-2 


Pretroateicret GURH 1—40 
~ 4 ugikgiday 
All patients (n=f3, (r= 6) 
Mean (SEM) hezght 
velocity (cm/yeer 3-8 (8-2 43 (0-6) 
Responder: only (re=3) 
Mean (SEM) he ght 
velocity (cm/year?: 54 (0 8) 


GHRH 1-29 
8 ugitgiday 8 gikglday 16 uglkgiday 
(n= 14) (n=8) {n=§) 
64 (07) 51 (03) 59 (0 4) 
(n=8, (n=5) (n=5) 
76 (06) 5:5 (05) 65 (05) 
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Fig 5 Growth hormone response to GHRH 1-29 ın two 
dose regumens in one child 


significantly greater growth response to pharmaco- 
logical growth hormone replacement (mean (SD) 
height velocity: children on growth hormone 8-7 
(2-5); children on GHRH 5-8 (2-0); p<0-01). In one 
child there was no difference in height velocity on 
either treatment and in another the height velocity 
was greater on GHRH. 


Discussion 
Intravenous administration of GHRH is capable of 


stimulating growth hormone release from the pituit- 
ary of subjects with growth hormone imsuffici- 


Treatment of growth hormone insufficiency 633 


ency.*> To determine the therapeutic effect of 
GHRH ın the treatment of growth hormone insuffi- 
ciency different routes of administration, dose and 
frequency of GHRH administration, appropriate 
patient selection, and cost effectiveness of the 
regimen used require evaluation. The aim of this 
study was to investigate the relation of GHRH 
administration and growth hormone secretion and 
growth effect in growth hormone insufficient 
children. 

The study was started at a time when growth 
hormone for therapeutic purposes was not available. 
Initially, an attempt was made to mimic (augment) 
physiological growth hormone secretion, an aim 1n 
which it was successful.* During the initial phase of 
the study a 1-29 analogue of the naturally occurring 
GHRH 1-40 became available and was used in some 
of the children to see if the growth they had 
achieved on GHRH 1—40 could be maintained on a 
twice daily regimen Contemporaneously, another 
study reported some success using this analogue and 
regimen? and we enrolled a further cohort of 
patients to evaluate its success in ‘naive’ patients 
who had not previously been treated in this manner. 
All patients subsequently were treated with growth 
hormone when the biosynthetic product became 
available. 

All the children showed a growth hormone 
response to intravenous GHRH administration and 
the test was of no predictive value in determining 
the growth response to therapeutic GHRH admunis- 
tration. We used 95% confidence limits to compare 
the responses with those of normal subjects because 
of the highly vanable responses observed in both 
normal and growth hormone insufficient subjects. 
The growth hormone peaks overlap between the 
groups but the lag between GHRH administration 
and the first observed growth hormone response was 
different within the first 10 minutes of the study. 
This difference would not have been apparent if the 
first blood sample after GHRH administration had 
been taken at 15 minutes as with previous studies.*> 
More frequent sampling and further evaluation are 
required before the role of the dynamic GHRH 
study 1s determined in growth hormone insuffici- 
ency. 

Altogether 75% of the children receiving noctur- 
nal pulsatile GHRH 1—40 and 63% receiving GHRH 
1-29 showed a significant change in height velocity 
SDS. A dose response relation was observed ın the 
pulsatile study and was reflected in the relation 
between plasma GHRH and growth hormone con- 
centrations as well as between the growth velocity 
and stimulated growth hormone secretion. A maxi- 
mum dose response effect was observed in the 
GHRH 1-29 study with no difference in the growth 
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respore wken the daily cee of GHRH 1-29 was 
doubled. The relation berweer. stimulated growth 
hormome secretion and g-o-vth velocity was only 
maimtened by the childrer who were transferred 
from fhe pulsatile regimen. 

Mat-ods of subcutanzows adminstration include 
intermattent jection, pul.etile or continuous infu- 
siot. Pulsatile GHRH ecministration was used 
initiall. to mimic endogercus pulsatile growth 
hormoae secretion.’ Thcrrer et al reported the 
successful treatment of twc z~owth hormone insuffi- 
cieri caldren receiving pu.satile GHRH 1—40 every 
three ~ours throughout tre 24 hours © Smith er al 
reported their initial findicgs in five ckildren receiv- 
ing nocturnel pulsatile GHEH 1-40 8 This study was 
to compare the growth respense between different 
GHRE regimens and ccnvescional grcwth hormone 
treetment. 

Intermittent injection cf +HRH has also been 
investated by several g-owps. Hummelink et al 
concluded that a single dagr umjection of 10 ug'kg 
Was imadequate to acuev= a significant growth 
resporze.’° Ross et al reported. a 44% success rate 
after t-e administration of HRH 1-29 twice daily 
in a cose of about 25 weke/day? The growth 
resporse of their ‘responds-© was coriparable with 
the results we found when w= used one third of the 
daily dose of GHRE ‘-~C administered in a 
pulsatte menner. 

We xecopnise that the lec: of prospective design 
strictly diminishes the scientific value of the ther- 
aperti- comparison we have made. Nevertheless the 
resu.ts do show that botL GHRH regimens were 
capabl= of stimulating growth Aormone secretion 
and arancreased height velocity -n grcwth hormone 
insutfinent children. Pulsazte GHRH admunistra- 
tion, Simulating a more romal pattern of growth 
hormene secretion, was 27 far the more cost 
effecti.e bcth physiologically and pharmacologi- 
cally. 

Neifier GHRH regimen, however, achieved com- 
parable results with grow k hormone treatment in 
either aive growth hormons:-.sufficient children or 
m chidren transferred te growth hormone after 
study complstion. Growth kcrmone treatment is the 
most appropriate treatmert of choice in conven- 
tioral zrowth hormone inscfiziency. Selection of 
children for GHRH treatment may require more 
careiu evaluation and GH#H treatment may have a 
greate- role in children wha have less ¿evere growth 
horme insufficiency in te Dresence of suboptimal 
endogenous growth honmene secretion. The results 
sugges that a more prac:ical long term approach 
may bz the Jevelopment cf a GHRH depot release 
preaaration. which would. combine the advantages 


of several growth hormone pulses per day and the 
convenierce of infrequent administration 


We are zrateful to Ms PJ Pnngle and Mr B Rafferty for 
undertak ng the growth hormone and GHRH assays respectively 
and to Professor M Thorner and KabiVitrum for supplying us with 
GHRH HHG and GHRH 1-29 We are also grateful to Children 
Nationwce Medical Research Fund for financial support 
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Measuring severity of injuries to children from home 
accidents 


R ALWASH AND M McCARTHY 
Department of Community Medicine, University College London 


SUMMARY The severity of injuries from home accidents was assessed in 402 children under the 
age of 5 treated in the accident department of an inner London hospital. Our child injury severity 
scale comprises three grades of severity for six types of injury. There was moderate agreement 
between the observer and an assessor in categorising the cases. Burns and scalds and poisoning 
caused more severe injuries than other accidents A strong correlation was found between the 
parent’s social class and the severity of the accident, but there was no correlation with ethnic 
group as indicated by the parents’ country of birth. The development of a reliable scale of 
severity is important if programmes of prevention of accidents to children in the home are to be 


evaluated successfully. 


Accidents are an important cause of mortality and 
morbidity in children.’ About one ın six children 
each year in Britain are injured severely enough to 
attend an accident and emergency department Ina 
population study 44% of children were reported to 
have had an accident that warranted medical treat- 
ment before they were 5 years old; about two thirds 
of these accidents were in the home, and less than 
5% on the roads.* More detailed epidemiological 
studies of accidents to children at home have sought 
to identify causal factors and suggest ways of 
prevention. 

Measures of the severity of injunes are important 
because plans for prevention might seek to reduce 
the severity of the injures, rather than their 
frequency. Previous studies of accidents to children 
at home have varied in the composition of subjects 
and their accidents, as well as in the methods used 
for measuring the severity of the injures. Simple’ or 
more detailed? ° classifications may be made from 
the medical care given, but the admission of children 
to hospital depends on social factors as well as on 
the seventy of the injury. The American abbrevi- 
ated injurv scale, designed to assess the severity of 
injuries to adults ın road traffic accidents, has clear 
grades of injury The abbreviated injury scale 
seems, however, to have low discriminating power 
for accidents to children; in one study it classified 
89% of children as having a minor injury, 8% as 
moderate, and remainder severe (including fatal).° 

We have developed a scale to measure the 
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severity of all accidents to children at home that 
were treated in the accident department of an inner 
city hospital. It is based on the scale used by 
Ilingworth ın her study of injuries in playgrounds," 
and has clear definitions and a broad distribution of 
injuries among categories. 


Methods 


The measurement of severity was part of a study 
designed to describe the frequency and types of 
accidents that happen to children under five in the 
home in a multiracial population, and to relate.these 
to the home environment !? " The study was done 
in the Central Middlesex hospital, which draws 
patients from two boroughs ın west London. Ethical 
permission was given by Brent District Health 
Authority. Details were recorded of all accidents to 
children under five that happened in the home who 
were treated in the accident department over a 10 
month period in 1983-4. 

Because our primary aim was to study accidents in 
the home, the commonest type of accident ın this 
age group, data were not recorded about other types 
of accidents. Children given reassurance alone 
without treatment, children from outside the main 
catchment area, and 22 children with non-accidental 
injuries were excluded. A total of 481 children were 
eligible for the study The records of the accident 
department were reviewed each week (by RA) and 
permission to visit the parents was sought by letter. 
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There were 79 children wtos2 parents refused or 
wo could no} be contactec, a response rete of 83%, 
leavir2 a sample of 402 >arents who vere mter- 
viewed, 

The hosprtal catchmen population for the study 
cover=d 21 electoral wa-ds. Cate from the 1981 
census showed that thi. -va3 a multiracial and 
relatmely deprived part cÉ Lendon. Taree main 
ethnic groups were definec by the paren s’ country 
of sir: Bricish (including iLe Republic cf Ireland), 
Caribzean, and Asian tpredominantly from the 
Indian subcontinent). Tns remainder zomprised 
other Zurozean and blacc Aficar pareats Social 
class was <ssigned by tn? keg-strar General’s 
classification; this particu er population [ad a pro- 
portiom of inclassifiable >irerts because of the 
high rate o€ unemployment. 

We divided the accidencs in the home into six 
types and classified the inj artes retrospect-vely using 
information from clinical -eccrds of the accident 
department the inpatient:rctes, and the ~ecords of 
the cconmurity nurses. The child injur? severity 
scaie Fad defirutions for three g-ades—miH, moder- 
ate, ard severe (table 1). Tc test the reliab lity of the 
scale, short descriptions of al! 402 accid=nts were 
written down by the researsher (RA) aad scored 
afterw=rds by another assessor (MM). The kappa 
statist was used to test imlerabserver agree- 
ments. 4 


Results 


Classifratioz by the resears1=2r and assesscr into the 
three grades of severity is sFown ir. table 2. Using 
the sczle, tze researcher cemnt:fied that 36% of 
accidects were mild, 39% moderate, .nd 24% 
severe The kappa statistic: (-38° indicated moderate 
interotserver egreement “ke observers had similar 
distribctions in their disagreements among the 
catego-ies, s.ggesting that tke d:fferences between 
them were random rather zkan systematic 

Accents were classifizi as falls, barns and 
scalds, poisoning, cuts, and ‘cther’ Almost half 
(n=195, 489) of all the accidents, were “alls, and 
most œ these were of mic or moderate severity. 
Table 2, however, shows that some other types of 
accider—fo> example, burrs and scald (n=49, 
12%), and poisoning (n=53 16%) —stard out as 
being relatively more severe. 

The slectcral wards wese grouped accerding to 
rates O= attendance for children in she stedy com- 
pared vith their populations cf children ree orded in 
the 198 census. There were “ive gh wards (over 50 
attendi-g/1000 children), ane medium (26-50/ 
1000), and seren low (up te 25/1000). There was no 
correla” on b=tween the nutter of childrea attend- 


Table 1 Injury severity scale 


Laceratpus 

Mild minor, no treatment 
mnor, suture only 

Mode-ete requiring further treatment or dressings 
muluple, with haematoma 
joint injuries needing immobilisation 
accompanicd by swelling, contusion, or effusion 

Severe: requiring admission to hospital 


Burns aid scalds 


Mild minor, no further treatment 
Mode ate requiring one or two dressings at home 
Severe requiring more than two dressings at home or 
admussion to hospital 
Pdsoning 
Mild requiring reassurance only 
Modema-e: requinng admission to hospital for 24 hours or 
short term treatment 
Severe requinng admission to hospital for several days 
Fracture: 
vild none included 
Moderite undisplaced, followed up as outpaticnt 
accompanied by laccrations 
Severe with deformity or displacement. or both 
requiring admission to hospital 
requiring operation under gencral anaesthetic 
Head injaries 
Mild requiring reassurance only 
TAodernite: accompanied by another injury (laceration, 
haematoma, or bmise) 
Severe requiring admission to hospital, accompanied 
by clinical signs 
fractured skull with prolonged loss of 
consciousness 


Foreign Eody (either stuck or swallowed) 


Mild requiring reassurance only 

Pfoderste requiring treatment in specialist department 
requiring admission for observation 

Severe= requiring admission for several days 





Table 2 Assessment of severity of injuries by researcher 
and seccad assessor 











Second Researcher's assessment Total 
acsessmer: No (% of total No) 

Mud Moderate Severe 
Mud 106 (26) 28 (7) 5 fl) 139 (35) 
Moderate 34 (8) 117 (29) 24 (6) 175 (43) 
Sevzre 6 (2) 13 (3) 69 (17) 88 (22) 
Total 146 (36) 158 (39) 98 (24) 402 (100 0) 
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Table 3 Type of accident and seventy of injury 





Type of Severity of injury Total 
accident No (%) 
Mud Moderate _— Severe 

Falls 83 (43) 77 (39) 35 (18) 195 
Burns and scalds 6 (12) 14 (29) 29 (59) 49 
Poisoning 13 (21) 29 (46) 21 (33) 63 
Cuts 23 (43) 21 (39) 10 (18) 54 
Others 21 (51) 17 (42) 3 (7) 41 
Total 146 (36) 158 (39) 98 (24) 402 





x =54 87, DF8, p< 0001 


Table 4 Attendance from each electoral ward and severity 
of injury 


Attendance Severity of injury Total 
ratesi1000 No (%) 

children aged 

Of in the Mild Moderate — Severe 

electoral ward 

>50 55 (32) 76 (44) 41 (24) 172 
26-50 70 (42) 56 (34) 41 (25) 167 
<25 21 (33) 26 (41) 16 (25) 63 
Total 146 (36) 158 (39) 98 (24) 402 


77=5-06, DF4, p<0 28 


Table 5 Parent's country of birth and severity of injury 


Severity of Parents country of birth 
injury 
British Asan Caribbean Others 
isles 
Mild 69 (38) 48 (38) 17 (28) 12 (39) 
Moderate 64 (35) 56 (44) 24 (39) 14 (45) 
Severe 50 (27) 23 (18) 20 (33) 5 (16) 
Total 183 (100) 127 (100) 61 (100) 31 (109) 


2=8 64, DF6, p<0 19 


Table 6 Parent’s social class and severity of injury 


Social class Seventy of injury 
Mild Moderate Severe Total 

I and II 16 (44) 16 (44) 4 (11) 36 

IMI non-manual 16 (28) 29 (50) 13 (22) 58 

HI manual 51 (37 62 (45) 26 (19) 139 

IV 31 (39) 24 (30) - 25 (31) 80 

V 17 (34) 17 (34) 16 (32) 50 

Not known 15 (38) 10 (26) 14 (36) 39 

Total 146 (36) 158 (39) 98 (24) 402 (100 0) 


77=18 39, DF=10, p<0-05 


ing from each ward and the distribution or severity 
of injuries found (table 4) 

There were minor but not significant variations in 
the severity of injuries among the ethnic groups, 
children of Caribbean born parents had a slightly 
larger number of severe accidents when compared 
with the other groups combined (table 5). In 
contrast, there was a definite association 1n the trend 
of severity of inyuries and social class. Children with 
social class I and II parents had fewer severe 
injuries; these were more common in those from 
classes IV and V (table 6). 


Discussion 


The severity rating scale used in this study of 
accidents to children in the home was based on 
information gathered by a doctor from hospital 
records. The definitions took into account informa- 
tion gleaned at the time of first attendance at the 
accident department, and also information recorded 
subsequently. We know of no previous study that 
has compared agreement between two observers on 
the severity of injuries of such accidents. In this 
study the agreement was moderate and showed no 
systematic differences between the two observers. 

We found little difference in severity when we 
analysed the accidents by ethnic group, but a strong 
trend towards more severe injuries in lower social 
classes This finding is in line with other results from 
our study that show that social class, but not race, is 
strongly associated with the frequency of 
accidents.'* Children from deprived families had 
more accidents, and these were more serious It is of 
note that burns and scalds, and poisoning, were 
much more likely to be severe than the other types 
of accident. More research 1s needed to explore 
other factors affecting the severity of injures. 

The uniformity of proportions when severity was 
correlated with distance from the hospital was of 
interest. In this part of London there are several 
hospitals with catchment areas that overlap, so that 
access 1s probably not a major determinant of 
hospital use Our severity scale for children who 
received treatment seems to reflect clinical thres- 
holds that are important to patients at all distances 
in this population. 

The number of accidents taken to hospital acci- 
dent departments is not a complete measure of all 
accidents. Some, especially in rural areas, are 
treated by general practitioners, and many are self 
treated What factors affect the likelihood of a 
parent taking a child to a hospital for treatment are 
complex, but include the time they expect to be kept 
waiting and the acceptability of the service. If the 
numbers of accidents dropped the service might 
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impreve, znd parents might be prepared to take 
their children to hospita for more minor com- 
plains Th:s ‘iceberg’ of mo-bidity preverts a simple 
concLsion being drawn meselr from attendances as 
an evzluaticn of preventicn. Only by moritoring the 
sever -y of mjunes can ths effect be considered. 

The Royal Society for tae Prevention of Acc- 
dents nas d=fined an accicert xs ‘a consecuence of a 
sequence o7 random evens, aways invol*ing causal 
factor, wica chance alon2 often determining the 
resultent severity’ '° By ths definintion an effective 
plan r pr=vention of acride=ts to children would 
show a recuction in the total number cf children 
attending a hospital afte: accidents, but without a 
change ın th2 distribution cfth= severity of injuries. 
Many peop e, however, ward -ntuitively “egard this 
as unkkely. Young children are explonng the world 
and -eed a graded exd271ence of msks, some 
accidents wil always occur. A plan for the preven- 
tion C accidents to child-em would be as likely to 
seek = redace the severcr zf the injunes as to 
reGuc= ther frequency. 

Our chilc injury severin, scele showed relatively 
simula: numters of children the three groups mild, 
mode-ate, and severe Th: 13 in contrast to the 
pyram dal stape found in cme other studies, with 
few severe accidents, mo-e moderate ones, and 
many -nild cnes.°’ There are two reasoms for this 
findinz. Firstly, we selexed only children who 
needed medical treatment for the study. This 
process exc wded the milces: myuries tha: required 
no medical treatment. Secondly, the scale was 
designed to create a range >° seventy thai reflected 
the ra~ge of clinical cases. a: [mgworth’: was. We 
could have created a scale :hzt designated only a 
small <roup as severe, in ike way that the abbrevi- 
ated imjury sale seems to 4), but this se2med less 
useful than one with a larger group cesignated 
severe if thz eventual use cf a scale would be to 
measuee changes in rates cf severity; if the severe 
group is initially small there would be little to 
change. 

Accents to children stcw a downward gradient 
when zorreleted with soaal class. Our study has 
shown. that there is also a socal class gradient of 
severity of irjuries, but lirte difference ia severity 
among ethn:c groups. It suggesis that strategies for 
prever-icn o` childhood accidents will need to give 
special attenticn to the dis¢cvantaged in our society. 
Plans fha: affect everyone equally (such as engineer- 
ing regalaticns) or that coTmucicate broedly (such 
as health education thrcigh the media) could, 


paradoxically, keep these inequalities persisting 
Our study gives supporting evidence for the continu- 
ing need for positive discrimination in maternal and 
personal help for disadvantaged families 1f we are to 
make a noticeable impact on the number of acci- 
dents <o children in the home.'® 


We are zreteful to the staff of Brent Health Authority who helped 
with this study, and especially to Mr Subash Tachakra, consultant 
in charge of the accident and emergency department, Central 
Middlesex Hospital 
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Comparison of five tests used in diagnosis of neonatal 
bacteraemia 


P KITE,* M R MILLAR,’ P GORHAM,}+ AND P CONGDON?} 
Department of *Medical Microbiology and Regional Neonatal Unit, The General Infirmary, Leeds 


SUMMARY The neutrophil count, immature:total neutrophil ratio, C reactive protein assay, 
nitroblue tetrazolium test and an acridine orange leucocyte cytospin test were evaluated for the 
diagnosis of neonatal bacteraemia. The acridine orange leucocyte cytospin test gave the highest 
specificity and positive predictive accuracy, but was less sensitive than the neutrophil count, C 
reactive protein assay or nitroblue tetrazolium test, particularly for the diagnosis of bacteraemia 
caused by coagulase negative staphylococci. No single test gave the sensitivity, specificity, and 
positive predictive accuracy of the combined results of the acridine orange leucocyte cytospin, C 


reactive protein, and nitroblue tetrazolium tests. 


Bacteraemia is a common cause of morbidity and 
mortality among neonates ın intensive care units,’ 
but the clinical signs are often non-specific.” It has 
been suggested that a combination of haematolo- 
gical and biochemical tests may provide a more 
rapid and accurate diagnosis of bacteraemia than 
conventional microbiological methods? * and the 
use of a ‘sepsis screen’ may reduce the amount of 
antibiotics used ° 

We selected five tests including the acridine 
orange leucocyte cytospin test that could be per- 
formed rapidly and economically, and adapted them 
for use with small amounts of blood. We report an 
evaluation of these tests in neonates in a regional 
referral neonatal unit with suspected bacteraemia. 


Patients and methods 


The regional neonatal unit admits about 500 babies 
each year with both medical and surgical ulnesses 
from this and other units in West Yorkshire More 
than 60% of the admissions to the regional neonatal 
unit are premature neonates with the respiratory 
distress syndrome. Blood, cerebrospinal fluid, and 
urine were collected from all neonates with sus- 
pected bacteraemia. Clinical signs of bacteraemia 
included unstable temperature, apnoea, brady- 
cardia, poor peripheral perfusion, or hypotension. 

Blood was collected by arterial or venous punc- 
ture after skin disinfection with 70% isopropyl 
alcohol or povidone iodine. Up to 2 ml was divided 
ito three containers as follows: one 0-5 ml sample 
was anticoagulated with edetic acid (final concentra- 


tion 1-5-2 mg/l), 0-5 ml was placed ın a tube without 
anticoagulant and 0-5-1 ml was inoculated aseptic- 
ally into 80 ml of broth (Signal medium BC 102, 
Oxoid Ltd, Basingstoke). An indicator was inserted 
through the rubber seal° and the broth culture 
incubated at 37°C on a Denley (prototype) con- 
tinuous shaker at 160 rpm for 4-18 hours, it was then 
left in the incubator for up to 10 days. Bottles with 
signs of bacterial growth and all bottles after 48 
hours of incubation were subcultured by inoculation 
of 0-1 ml aliquots on to heated blood agar and 5% 
horse blood agar plates, which were incubated at 
37°C in 5% carbon dioxide and at 37°C anaerobic- 
ally, respectively, for up to 48 hours. Isolates from 
the blood cultures were identified using conven- 
tional microbiological techniques.‘ Coagulase 
negative staphylococci: were defined as catalase 
positive, coagulase negative, deoxyribonuclease 
negative Gram positive cocci. 

The sample containing edetic acid was used for 
the neutrophil count, immature:total neutrophil 
ratio, nitroblue tetrazolium test, and the acridine 
orange leucocyte cytospin test The total nucleated 
cell count was made on a Coulter counter and a 
differential cell count from a Giemsa stained blood 
film gave the immature total neutrophil ratio. An 
age adjusted normal range” was used to assess the 
neutrophil counts, and neutropemia or neutrophilia 
were considered abnormal. A normal range of up to 
Q-2 was used for the immature:total neutrophil 
ratio.4 

The nitroblue tetrazolium test was done by a 
modified cytocentrifuge technique.!° 50 ul of blood 
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ccmaining edetic acid wes acded tc 10C ul of 0-15M 
pkcspaate buffered saline (pH 7-2’ containing 
0-95% (wry) nitroblue tetrazolium in polystyrene 
tures. The mixture was -ncubated at 37°C for 20 
mirmtes, and then for a further five mimites at room 
temperature. Red cells w2-e sed by the addition of 
1-2 nl of hypotonic formal saline (10% formalin 
conning 0-025M sodium chloride} When red cell 
lyss was complete (usualy after cne miaute), 2-8 ml 
of (-2M sodium chlonde was addec, and after 
mix:ig the tubes were certrifuged at 258 g for five 
min_tes. The supernatert was discarded by inver- 
san and 50 ul of 22% (v7) bovine albtmin (Ortho 
Diaznostizs, New Jersey, USA) wa. added to 
resuxpend the deposit tna was taen prepared as a 
celitiar monolayer with € Shandon 2 cytospin at 
1X0 rpm for five minutes. Tke cytospin preparation 
was Jeat “xed at 70°C for tuc minttes and stained 
with 0-15% (w/v) aquecus rhodanil2 bue dye that 
had Seen massed throug an 0-2 um cellulose acetate 
filt2- to remove any deposit. Stained slides were 
exar-ined by light micrcsz»p™ at a magnification of 
400 The percentage of ICO neutrophil: containing 
n:ttcolue tetrazolium fcrrazan gave tke nitroblue 
tet-ezolum score, with a normel range of up to 
13%. 1! The metabolic integrity of the neutrophils 
was assessed using phorbol myristic acad.! 

Tts acridine orange Bakozyte cytospin test was 
used tc detect bacteria in neutrcphils “rom whole 
blood. The test was performed by addmg 50 ul of 
acr.cne orange (100 teg/l in 015M sodium 
chlor.de) to 50 ul of who bkcod contaning edetic 
acid a polystyrene tubes Fed cells were-lysed and a 
celluar monolayer prepered as for the nitroblue 
tetrazohum test. The cytospin slide preparations 
were heat fixed and ther examined by. ultraviolet 
micr=scopy using a rhodatine filter set at a magni- 
fication of 1000. Intracellular bacteriz were coloured 
brigk: rec against a chal red background. The 
presence af bacteria was confirmed with a duplicate 
cytoszin preparation or ty Dverstaining the acridine 
oranze leucocyte cytospm prepareticn vith Grams 
stain. 

A atex agglutination method’? was uscd to screen 
serum samples for C react’ve protein corcentrations 
of mire than 10 mg/l after dila-cion of serum 1/10 in 
Q-15E-I sodium chloride. 2 reéctive protein concen- 
traticas of more than 10 mg/l were cuamtified using 
an 2-zyme multiplied immuroassay.* 


Resu -s 


Two hundred samples of tlLood were col ected from 
190 r2onates including € whe had beea admitted 
with >rematurity and the -espiratory d-stress syn- 
drome. The mean gestatccral age of the premature 


neonates was 30-2 weeks (range 24-35) and the 
mean birth weight was 1410 g (range 700-2470). The 
remaining 32 babies were admitted with a variety of 
other surgical and medical diagnoses. One sample of 
blood only was collected from,each of 65 of the 
neonates; the number of samples taken from the 
other 35 varied from two to 10. 

After making certain that only one sample was 
considered from each episode of suspected bacter- 
aemia, and that contaminated samples had been 
excluded,’ 188 episodes of suspected bacteraemia 
were considered for further study, of which 34 were 
associated with positive and 154 with negative blood 
cultures. The bacterial species isolated during 
episodes of suspected bacteraemia are shown in 
table 1. Twenty one (62%) of the 34 blood culture 
isolates were coagulase negative staphylococci. The 
propor-ion of these that were caused by contamina- 
tion was not known. There were no episodes of 
bacterial meningitis during the study. There was one 
urinary tract infection that was associated with 
Eschenchia coli septicaemia. 

The sensitivity, specificity, and positive predictive 
accuracy of each test are shown ın table 2. The 
neutrophil count was abnormal in 24 (71%) of the 34 
episodes associated with positive blood cultures, but 
was also abnormal in 65 (42%) of 154 episodes with 
negative blood cultures. Though the immature:total 
neutrophil ratio was less often abnormal when the 
blood culture was negative, only 10 (29%) of 34 
episodes associated with positive blood cultures 
gave an abnormal immature:total neutrophil ratio. 
Even after exclusion of coagulase negative staphylo- 
cocci. eight of 13 episodes were associated with 
immature:total neutrophil ratios of less than 0-12. 

The © reactive protein concentration was less 
than 10 mg/l in 10 (29%) of the 34 episodes 
associated with positive blood cultures, but in only 
two (15%) of 13 episodes after the exclusion of 





Table | Bacterial species isolated from neonates with 
episodes of suspected bacteraemia 
Bactertal species No of 
tsolates 
Coagulase negative staphylococci 21 
Pseudomcnas aeruginasa 3 
Staphylococcus aureus 3 
Enterococcus faecalis 2 
Enterococcus faecium l 
Group B streptococcus l 
Listeria monocytogenes l 
Escherichia coli i 
Serratia liquefaciens 1 
Total 34 
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Table 2 Sensitivity, specificity, and positive predictive accuracy of tests for the diagnosis of bacteraemia 








Sensitivity Sensitivity excluding Specificity Positive predictive 
(%) . coagulase negative {%)} accuracy (%) 
staphylococci (%) 
Neutrophi count 70-6 84 6 578 27-0 
immature total 
neutrophil ratio 29 4 30-8 82 5 27-0 
C reactive protem assay 618 84-6 812 420 
Nitroblue tetrazolhum test 76 5 100-0 70-8 36-6 
Acndine orange leucocyte 
cytospin test 38 2 767 94 2 591 
Two or three of 
C reactive protein assay, nitroblue 
tetrazolium, acridine orange leucocyte 
cytospin test pesitive 61-8 92 3 90 3 56 8 





Sensitivity—positive blood cultures with positive test, spectficity—negative blood cultures with negative test, positive predictive accuracy— 


postive test with positive blood culture 


coagulase negative staphylococci. Though the nitro- 
blue tetrazolium test was positive in all 13 episodes, 
45 (29%) of 154 episodes with negative blood 
cultures were also associated with positive nitroblue 
tetrazolium tests The acridine orange leucocyte 
cytospin test identified 10 (77%) of 13 episodes of 
bacteraemia after exclusion of coagulase negative 
staphylococci and only nine (6%) of 154 episodes 
associated with negative blood cultures gave positive 
acridine orange leucocyte cytospin tests. The acri- 
dine orange leucocyte cytospin test, however, only 
detected 13 (38%) of 34 episodes associated with 
positive blood cultures when coagulase negative 
staphylococci were included. 

The C reactive protein assay, the mtroblue tetra- 
zolium and the acridine orange leucocyte cytospin 
test gave the highest positive predictive accuracy. 
Two or three tests were positive in 12 (92%) of the 
13 episodes of bacteraemia after exclusion of coagu- 
lase negative staphylococci and in 21 (62%) of the 34 
episodes associated with positive blood cultures. 
Coagulase negative staphylococci were isolated 
from 12 (8%) of the 151 episodes when none or only 
one of the three tests was positive, and from nine 
(24%) of the 37 episodes when two or more of the 
tests were positive. The results of total neutrophil 
counts and rmmature:total neutrophil ratios did not 
ımprove sensitivity, specificity, or positive predictive 
accuracy when included ın three, four, or five test 
combinations. 

In 15 (10% } of the 154 episodes associated with 
negative blood cultures two or three of the C 
reactive protein, nitroblue tetrazolium, and acridine 
orange leucocyte cytospin tests were positive. These 
15 episodes occurred in neonates who had under- 
gone major operations (n=4), had a tracheo- 
oesophageal fistula and pneumonia (n=1), and had 
necrotising enterocolitis (n=1); three babies had 


received antimicrobial drugs within 24 hours of 
blood sampling. The remaining six episodes were all 
associated with positive acridine orange leucocyte 
cytospin tests, but cultures of the urine and cerebro- 
spinal fluid grew no pathogens. 


Discussion 


The neutrophil count, immature:total neutrophil 
ratio, C reactive protein assay, nitroblue tetrazolium 
test, and acridine orange leucocyte cytospin test 
were evaluated for the diagnosis of bacteraemia in 
neonates in a regional unit. All these tests could be 
done within one hour of blood sampling and used a 
total blood volume of less than one ml. 

Many studies have reported the use of total 
neutrophil count, immature:total neutrophil ratio or 
C reactive protein assay for the diagnosis of bacter- 
aemia in neonates. The white cell count is of poor 
predictive value in neonatal bacteraemia, but the 
total neutrophil count may be high or low in 80% of 
such babies. Immature: total neutrophil ratios may 
also be raised in more than 80%." The poor 
sensitivity of the immature:total neutrophil ratio in 
this study may have been the result of sampling at 
the wrong time, because this unit admits a large 
proportion of very low birthweight ‘high-risk’ 
neonates, and also because the immature:total 
neutrophil ratio may be less sensitive after the first 
week of life.!8 Though a positive blood culture was 
never associated with a negative nitroblue tetra- 
zolium test, either C reactive protein assays or nitro- 
blue tetrazolium tests were often positive ın associa- 
tion with negative blood cultures. 

High specificity and sensitivity have been re- 
ported for buffy coat smears prepared from capillary 
blood and stained with acridine orange.” We 
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modified -zhe method t ase 50 ul of whole blood 
n-xed wih edetic acid ad were able © identify 10 
(77%) >F 13 episodes cf bacterzenra after the 
exc usion Df coagulase wegat ve staphyDcocci. Posi- 
tive acr:dme orange leucocvle cytospm tests with 
negative blood cultures mey have been alse positive 
results or may have resulted rrom trarsient bacter- 
cema 

Infections with coaguiase regative saphylococei 
are racely associated w-th neonatal mertality® but 
coazulase negative staphylococci have replaced 
Grem n2zative bacterial spemes as the commonest 
isolates from neonatal bicod cultures efter the first 
48 hours of hfe.?! Z The high iccidence of bacter- 
zemia wih coagulase n2gative stapaylococci m 
prematcr= neonates has been attr.buted to colon- 
iszt on of plastic intravascular devices >y antibiotic 
restan“, slime producing strains Cf coagulase 
negative staphylococci. 73 3ac-eraemia w th coagulase 
negative staphylococci mey be associaced with the 
clinical features of septicaemia.“* > so coagulase 
negative saphylococci Boates were included in this 
study even though the proportion o isolates of 
coazulaze negative stapbylococci m: blood cultures 
that could be attributable to contamination was not 
EnCwr. 

Only three (14%) o7 21 isolates of coagulase 
negative xephylococci m blood cultures were assoc- 
ated with positive acrii.ce orarge letcocyte cyto- 
sgin tes-s. The minimun conzentration of organisms 
detectable by the acridine orange leucocyte cytospin 
tecanigqie: using 50 yi of whole blbod was 20 
organisms per ml, suggesting lower ccncentrations 
for mos: cf the neonates from whose b-ood cultures 
cCagu_ase negative stapiryiocccc. hed teen isolated. 
Ths megy -eflect both tte ow virulence-of coagulase 
negative xaphylococci amd the prorporton of coagu- 
lase negative staphylocd2ci contaminarts. 

The ecridine orange leucccyte cytosoin test gave 
the highe:t specificity erc positive prelictive accu- 
racy bu: was less sensitve than reutrozhil count, C 
reactive protein assay, or the nitroblue tetrazolium 
test, parucularly for the diagnosis of bacteraemia 
caused t* coagulase 12zafive steph~lococci. No 
single -est gave the S32 sicivity, specificity, and 
postive p-edictive accuracy of the comoined results 
from tke acridine orange leucocyte cytospin test, 
C react:ve protein assay anid nitroblue tetrazolium 
test. 

Fhibp -eported a redaction in the w e of antibio- 
tics after ne started us cg a combination including 
estimetiors of the white cell count, tke band:neu- 
trophil ratio, the eryta-ccyte sedimeatation rate, 
the latex C reactive D-otein assay and serum 
hertoglobin concentratcn for the diagnosis of 
necnatel psis. Many n2 > 1atal units use unnecessary 


antıžıotics.? This study confirms that a combination 
of tests may improve the accuracy of diagnosis of 
neomatal bacteraemia.* We intend to follow this 
study with an evaluation of the influence of this 
compination of tests on neonatal morbidity and 
mor-ality, use of other diagnostic tests, and use of 
antiziotics in this regional neonatal unit. 
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Thrombotic thrombocytopenic purpura and 
ha2molytic uraemic syndrome in three siblings 


M ELIAS.” J HOROWITZ,+t I TAL,- D KOHN,* AND E FLATAU' 
Depa-tment of ‘Interna Ifedicine B aad {Pediatrics A, Central Emek Hospital, Afula, Israel 


SUMMAFY Two brothers and one sster had three variants of thrombotic thrombocytopenic 
purp_ra aad haemolyti> wreemic syndrome (the “TTP-HUS’ complex). The sister had a chronic 
fatal variant of thromtotic thrombocytopenic purpura with severe neurological manifestation. 
One brotker had a chrcric relepsing disease but the kidneys were not affected. and the other 
brotk=r had haemolytic uraemic syndrome. This occurrence in one family supports the hypothesis 
that Eaemzlytic uraemi syndrome aad thrombotic thrombocytopenic purpura are acutally two 


varia ts of the same dzs2ase. 


Throrbotic thrombocytcpenic purpura and hae- 
molyt > uragmic syndrom= ire two closely related 
syndrcmes, in which lta-ombocytopeia, mic- 
roang patke haemolytic anaemia, fever, and renal 
impairnent are common teatures.’ Mary authors 
sugges: that -hese two syndromes actually represent 
a ranze of illness with tke same basc disease 
process.” FLlictuating neur-cloxc signs are more 
often obser~ed in thrombotic thrombccytopenic 
purpu-a, hasmolytic uraeric syndrome is a process 
mainiy affec:ing the kidn2v.. Haemolytiz uraemic 
syndrcne weually affects children younger than 8 
years af ag, while throm>otic thrombccytopenic 
purpura is raze in childhocc.! * The cases described 


Table Cinal and laboratcry dcta of the b ree patients 


below occurred 17 years apart in three siblings, each 
siling manifesting a different variant of the ‘TTP- 
HUS’ complex. 


Case reports 


Case 1. A 1 year old girl, daughter of healthy 
unrelated Arab parents, with seven healthy sisters 
ard two Drothers was admitted in December 1967 
wth diarrhoea, vomiting, and severe anaemia. On 
acmussion she was lethargic, pale, and tachycardic. 
The blood count showed anaemia, thrombocy- 
topenia, and evidence of microangiopathic haemoly- 
sis (table). Coombs’ test was negative and the serum 


Ces l Case 2 
[yssodes of disease Episodes of disease 
Decml er 1567 February 1963 July 1968 December 1968 
Age (yc ars) 1 1 year 2 months 1 year 7 months 2 months 
Present g synrptoms Vemitirg, diarrhoea. Fever, gingival blecding Left hemiparesis, left Fever, lethargy 
facial palsy 
Blood f-cssure Imm Hg) 100/60 110/60 
Haemogobin g 43 60 60 35 
Reticulcytes (7) 21 68 15 56 
Platelets x 10° Le 65 13 21 
Bibrubic md/tctal (moll) 23-9.30-3 59 9763 3 51 3/59 9 
Lactate delydrzzenase U/l 
Urea (m-nci/) 22 5 12 1 8-2 
Other Proteinuna, Proteinunia, 
red cel! casts red cell casts 
Treatme t Biccd tensfusions Prednisone, azathioprine Prednisone Blood transfusions 
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urea concentration was normal. The patient re- 
ceived blood transfusions and her haemoglobin 
concentration rose to 92 g/l. She was discharged 
after 16 days with the diagnosis of anaemia and 
throbocytopenia. 

The patient was readmitted five weeks later for 
fever and gingival bleeding. On physical examina- 
tion she was pale, jaundiced, and ecchymotic with 
submucosal bleeding The haemoglobin was 60 g/l 
with reticulocytosis of 6-8%, and a platelet count of 
65xX107/1 Serum urea concentration was 
22:5 mmol/l, and bilirubin 63-3 pmol/l. Urinalysis 
showed +3 protemuna and a few blood cell casts 
(table). 

The peripheral smear showed fragmented red 
blood celis with burr cells. The diagnosis of throm- 
botic thrombocytopenic purpura was considered. 
Blood transfusion was given and the patient re- 
ceived prednisone | mg/kg/day for two weeks 
without any improvement in her condition. At this 
stage, despite normal results for immunological 
laboratory tests (LE cells, Coombs’ test, and anti- 
nuclear factor were all negative), 1:mmunosuppres- 
sive treatment with azathioprine 3 mg/kg/day was 
given for four weeks, again without any improve- 
ment in her condition. She was readmitted two 
weeks later with severe anaemia, thrombocy- 
topenia, jaundice, transient left facial nerve palsy, 
and left hemiparesis. Her blood pressure was 110/60 
mm Hg. The urea concentration was normal but 
urinalysis showed proteinuria and red cell casts. 
Treatment with prednisone 40 mg/day was started 
with transient improvement Ten months after the 
onset of her disease, the patient developed general- 
ised convulsions with deep coma and died. The 
postmortem examination disclosed multiple thrombi 





in small arterioles and capilanes, with multiple 
infarcts in the brain. Similar changes ın small vessels 
were found in the skin, kidneys, pancreas, gingiva, 
and the myocardium. The diagnosis of thrombotic 
thrombocytopenic purpura was confirmed. 


Case 2. The brother of case 1 was diagnosed at the 
age of 2 months as suffering from thrombotic 
thrombocytopenic purpura after developing mic- 
roangiopathic haemolytic anaemia, severe throm- 
bocytopenta, fever, and mild neurological signs 
(table). After two months in hospital he achieved 
complete clinical and laboratory remission. The 
patient was admitted twice more, at the age of 4 and 
13 years, with relapses of his disease which were 
mild and self limiting. At the age of 15 he was 
admitted to the department of surgery with right 
lower abdominal pain and confusion. His blood 
pressure was 120/90 mm Hg Acute appendicitis was 
suspected and he underwent surgery The appendix 
was normal After the operation the patient was 
lethargic with mild confusion. He developed fever, a 
bleeding tendency with a large haematoma at the 
site of the incision, and severe anaemia. The patient 
was transferred to the medical department. Rel- 
evant laboratory findings included anaemia, throm- 
bocytopenia, reticulocytosis, and evidence of a 
haemolytic process. His plasma haptoglobin concen- 
tration was 0:3 g/l (normal 2-0-3-0 g/l). Peripheral 
blood smear showed amsocytosis, piokilocytosis 
schistocytes, and burr cells. Serum urea concentra- 
tion and urinalysis were normal His prothrombin 
time was 50%; partial thromboplastin time, fibri- 
nogen, and fibrinogen degradation products were 
normal. Direct and indirect Coombs’ tests were 
negative. The diagnosis of thrombotic thrombocy- 


Case 3 
Episodes of disease 
March 1972 = [981 1983 January 1981 June [98] March 1983 August 1984 
4 13 15 1 year 6 months 2 3 years 6 months 5 
Jaundice Jaudice, Abdominal pain, Fever, anorexia, Fever, Fever, Fever, dark 
pallor negative laparotomy, lethargy, haematuna haematuria urine 
confusion confusion 
12070 120/90 100/60 
116 105 70 56 86 110 120 
6 106 18 44 2 
86 27 17 48 15 14 
22 2/44 5 59 9/66 7 29 %42 8 46 1/49 6 107 7/114-6 
1090 1000 2350 1100 
93 14-8 14-2 17-9 161 189 125 
Haematuria, Red cell casts, Red cell casts, 
red cell casts proteinuna proteiuna 
Blood transfusion Prednisone, Plasma 


blood transfusions 
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toper_c purpura was mace. Considering the benign 
nature of his disease in tn= pest, no treatment was 
started; the last (fourth) 2> sode was short and self 
limiting. The platelet coumt, the concentration of 
lactate dehydrogenase, ami the peripheral blood 
morpao.ogy returned to 1>-mal within a few days, 
and the petient was disckerged wel. 


Case =. The 5 year old brotier of cases 1 and 2 was 
hospicalised at the age >? 18 mcnths because of 
letharzy, anorexia, and jaindice nine days after 
recei, ng measles vaccinaica TAicroangiopathic 
haemolytic anaemia, severe th-ombocytopema, and 
mizrcecopic haematuria wth srald proteinuria was 
founc (table) The diagnes: of haemolytic uraemic 
syndrome was suspected end he received a blood 
transfmsion His clinical and laboratory condition 
imorc ved tut his laboratc ry tes: results returned to 
normal on.y six months later. Three additional 
episoces of the disease ~ere at ages 2. 342, and 
5 yeers. The patient was admitted with fever, 
microzngiovathic haemokwic anaemia, throm- 
bocyt=penia, macroscopic heematuria, mild azo- 
taemiz, ard proteinuric of 2-5-3 9/24 hours. 
Haerrdivtic uraemic syaiome was diagnosed. 
Steroids and blood transfi Son were given and there 
was a rapid improvement Eetween the episodes of 
the dizease the patient was hee thy, with normal full 
bleod count, and norma. unrelyss. 


Discusion 


Famil al occurrence of 1asmolytic uraemic syn- 
drome: 1s well known.? Les frequent is the occurr- 
ence af thrombotic thromtocyiopemc purpura in 
families. There are only five such cese reports in the 
literatare.*? Although receatly similar pathogenic 
mechanisms have beem siggested for both 
disorcers,’ there ıs only 0722 report of the occurr- 
ence c? kaemolytic uraemic syndrome and thrombo- 
tic thnombocytopenic purpwza ir. the same family. ° 
The cases described here represent the chronic fatal 
variar of thrombotic thrombocviopenic purpura 
with Gcamatic neurologica. marifestation (case 1), a 
chron: relapsing variant aah 13 renal disease and 
orly neurclogcal manikescazon (case 2), and 
haemalyzic uraemic synd-ome ‘case 3). 
Enfanced platelet aggregeticr plays a major part 
in the pathogenesis of botk -hramtotic thrombacy- 
topen»: purpura and haem clytic ureemic syndrome. 
It is pzssible that some fari ies have predisposition 
for erranced platelet aggregation, and that some 
envircimental factor trigz:rs the onset or the 
relapse of zhe disease. Such Sredisposition could 
result from the deficiency >f prostacyclin or any 


other natural inhibitor of platelet aggregation in the 
plasma." 

The three cases descnbed support the hypothesis 
that haemolytic uraemic syndrome and thrombotic 
thrombocytopenic purpura are actually two variants 
of the same disease with the same pathogenesis. 
Such a hypothesis would explain the fact that some 
cases may present a ‘border line’ picture between 
thrombotic thrombocytopenic purpura and hae- 
molytic uraemic syndrome, as was the case in our 
third patient. 

The recent recognition of mild forms of thrombo- 
tic thrombocytopenic purpura may result in a 
change in the diagnostic criteria for the disease. 
Indeec even in the series of Ridolfi and Bell only 
74% of the patients had the classical triad and only 
40% had the entire pentad.’ We suggest that the 
combination of thrombocytopenia and Coombs’ 
negative microangiopathic haemolytic anaemia in 
patients with a family history of thrombotic throm- 
bocytopenic purpura or haemolytic uraemic syn- 
drome should sernously raise the suspicion of a mild 
form of thrombotic thrombocytopenic purpura (or 
haemolytic uraemic syndrome) even in the absence 
of neurological or renal disease, or both. 
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Sleep patterns of infants in the first year of life 


J EATON-EVANS AND A E DUGDALE 


Human Nutrition Research Group, Department of Child Health, University of Queensland, Australia 


SUMMARY A prospective study of 132 infants aged from 1 month to 1 year found that infants 
who were breast fed or breast plus bottle fed were significantly more likely to wake at night 
throughout the first year. Social class of the family, parity of the mother, and the weight gain of 
the infant had no consistent effects. This increased waking was not due to mothers of wakeful 
infants prolonging breast feeding to soothe their infants. 


Many parents of young infants yearn for an uninter- 
rupted night’s sleep.! Many infants sleep through 
the night by the age of 3 months and almost all by 
the age of 6 months, but waking may increase again 
during the second six months of life.? 3 Night waking 
has been associated with perinatal factors,* * colic or 
snoring,’ and temperament.® Wright et al and also 
Elias et aÊ reported that breast feeding for more 
than six months prolonged night time waking, but 
others reported no difference.’ ? Other authors have 
reported that parity, social class, the infant’s birth 
weight, weight gain, and the age of starting non-milk 
foods did not affect waking at night.) **°7 10 H Ip 
few of these studies, however, were the data 
analysed in a way that separated and assessed the 
independent effects of each of these factors. 

We have used data from a prospective study of 
infants in south east Queensland to show the 
separate and independent effects of social and 
nutrition factors on the night waking of infants in the 
first year of life. 


Methods 


Four maternal and child health clinics were selected 
in Brisbane and Ipswich ın south east Queensland so 
as to cover a range of social classes. Mothers with 
infants born ın 1984 and attending these clinics were 
asked 1f they would participate in a one year study 
on the growth and feeding of their infants. 
Mothers were interviewed at roughly monthly 
intervals from the time their infants were 1 month 
old. Mothers were asked about their social and 
family conditions at the first interview. During the 
first and subsequent interviews they were asked if 
their infants had had any health, feeding, or other 
problems during the previous month, what milk and 
other foods had been given, and whether they got up 
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to their infants at night. The infants were weighed at 
each visit. Infants were considered to wake at night 
if one or both parents got up at night to the infant 
and then went back to bed. The data were grouped 
into intervals of three months (1-3, 3-6, 6-9, and 
9-12 months). The milk feeds were classified as 
breast fed only, bottle fed only, breast plus bottle 
fed, or weaned from the breast. Infants were 
counted as having ‘solids’ if at any time during the 
three months period they were given non-milk 
foods. The weight for age of the infants and weight 
gains were calculated as a percentage of the WHO/ 
NCHS” standards using a computer programme 
which used exact ages and weights. 

In these analyses mothers were divided into 
primiparas and multiparas. The occupations of 
husbands were used as an indicator of social class. In 
the analyses they have been divided mto upper 
social class, which included managers, professionals, 
farmers, and technicians; and lower social class, 
which included skilled, semiskilled, and unskilled 
workers, and also the unemployed.'? 

The data were analysed by simple tabulation, x? 
tests, and by a multifactorial non-parametric 
method that separated the effects of different factors 
and tested the independent significance of each. '* 5 


Results 


There were 132 infants and their mothers included 
in these analyses and 117 of these were followed up 
for the full 12 months. 


PATTERNS OF WAKING AT NIGHT 

At the age of 1 month, 82 (62%) of the infants were 
waking more than once a might and a further 38 
(29%) were waking at night at least once a week 
(figure). By the age of 6 months, the number of 
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Figure Perc2rtages of infans warang at night at different 
ages. The effects of feeding ar c other factors are not shown 
bu; arz given m the text. The cec ine in the percentage 

of :nfents whe regularly slept *Frough the night 3 shown 

in the zecond aclf of the fasi year. 


infants waking more than once a night hed dropped 
to 15 (13%) with a furthe 31 (27%) wakmg at least 
onze weekly. The propo-tien of infants waking at 
night incree: ed significantly >etween € and 9 months 
of age (x? tes:, p<0-05). 

At 1 anc 2 months ‘Fe median frequency of 
wakirg at right was abcct once a night. After 3 
montas the median frequercy was between once a 
night and cace a week. In -he analyses hat follow 
we have divided the inferts into those who woke 
more frequently and those ahc woke less frequently 
than the median for age. 


FACTGRS ASSOCIATED WITE EREQUENT WAXING AT 
NIGHT 
The -nultifectorial test was used to icentfy the 
separate factors associated w.th waking at night. 
The factors ncluded in the anelyses were the sex of 
the infant, zhe type of nl< feeding (breast only, 
boitle only, breast plus bottle, tut we excluded 
those weanzd during th= peziod), the giving of 
‘solid non-rmulk foods, tre sercentage oT expected 
weight gain during the previous three morths, parity 
of the mother, and social class of the family. Venn 
diagrems tatnlating these nesults are avacable from 
the authors. The results of these analyses are 
summarised in the table 

The sex cf the infant, the parit» of the mother, 
and the sozial class of -Fe parents sowed no 
significant effects m an7 Df these analyses and 
therefore hzv2 not been ircluded m the cable. The 
type of mik feeding wes the only factor that 
consistently showed sign feart differences in the 
first year of life. With one sxcepticn, whch did not 
quite reach conventional levels oi s_gnificance 
(p=0-07), ‘nfants receivrg breast milk, with or 
withoit other milk feeds, woke more at night than 


Table Summary of factors associated with infants waking 
at night 





Age Feeding of infants waking more p Value 

(months) often than the median value 
for age (%) 

<1 Breast (67) v bottle (29) <0 01 
Breast+bottle (89) v bottle (29) <0 01 
No infants on solids 

1-3 Breast (49) v bottle (29) NS (0 07) 
Breast+bottle (52) v bottle (29) <0 01 
Solids (35) v no solids (57) 0 05 


Weight gain >100% (47) v 
weight gain <100% (47) NS 


3-6 Breast (46) v bottle (21) 001 
Breast+bottle (56) v bottle (21) <0 01 
All infants had solids 
Weight gam >100% (26) v 
weight gain <100% (55) 0 04 
6-9 Breast (80) v bottle (50) 0 02 
Breast+bottle (68) v bottle (50) 0 03 
All infants had solids 
Weight gain >100% (60) v 
weight gain <100% (60) NS 
9-12 No mfant exclusively breast fed 
Breast+bottle (71) v bottle (37) 0 02 
All infants had solids 
Weight gain >100% (48) v 
weight gain <100% (49) NS 


those who did not receive breast milk There were 
occasional significant differences with other factors, 
but these formed no pattern. 


BREAST FEEDING AND WAKING AT NIGHT 
We have shown that infants receiving breast milk 
were mere likely to wake at night throughout the 
first year than those who did not receive breast milk, 
but this association does not necessarily imply a 
cause and effect relation. Mothers of wakeful babies 
may have prolonged breast feeding to help pacify 
their infants. If this were so, then mothers of 
wakeful infants should breast feed their infants 
longer than those whose infants are more settled. 
To test this hypothesis we analysed the feeding 
history cf infants who were breast fed at 1 month. 
Of the 61 infants who received breast milk at 1 
month and woke frequently, 57 (90%) were still 
breast fed at 3 months. Of the 33 ‘settled’ infants 
who werz breast fed at 1 month, 26 (79%) were still 
breast fed at 3 months. Among the breast fed infants 
waking frequently at 3 months, 13 (50%) were still 
breast fed at 6 months compared with 19 (59%) who 
were waking infrequently at 3 months. None of 
these differences were significant. These findings do 
not support the hypothesis that mothers breast feed 
wakeful infants longer. 


Sleep patterns of infants in the first year of life 


Discussion 


The group studied in this project was not a 
statistically random sample of the population but 
was selected to show how social and other factors 
might affect infant feeding and health. In a longitu- 
dinal study lasting one year there were mevitable 
drop outs. Most of these were caused by mothers 
moving to other areas or taking jobs. Each three 
month period, however, was analysed cross sec- 
tionally, so the analyses within each penod should 
be valid. 

Most infants wake at night in the first few months, 
but the proportion decreases until about 6 months of 
age. From then until 9 months the proportion of 
infants waking at night in our study increased again 
and then dropped slightly, but not significantly, 
from 9 months to 1 year. The lay explanation for this 
increased wakefulness is ‘teething’ but this must be 
regarded as an associated rather than a causal 
factor. 

Using multifactonal methods which separate out 
the independent effects of each factor, we have 
found only one factor consistently associated with 
frequent waking at night, that is breast feeding. Our 
findings do not support the hypothesis that mothers 
of wakeful infants prolong breast feeding to soothe 
those infants back to sleep. There may be a 
physiological explanation for the mcreased wakeful- 
ness of breast fed infants. Breast milk leaves the 
stomach more rapidly than formula feeds!’ and this 
could account for the shorter period of satiety and 
sleep in breast fed infants. The increased frequency 
of breast feeding should have biological advantages 
as frequent stimulation of the breast increases milk 
supply, but there are concomitant social disadvan- 
tages. The total intake of milk is not correlated with 
the frequency or duration of feeding of the infant.’® 


This study was funded by Wyeth Pharmaceuticals PLC 

We thank Dr P Livingstone, director general of health, Queens- 
land department of health, Dr ] MacFarlane, former director of the 
division of child health, the staff of the division and the nursng 
sasters at the maternal and child health clinics for help in all aspects 
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Short reports 


Racionuclide cystography m vesicoureteric reflux 


SJ CHAPMAN,’ C CEANTLER,* G B HAYCOCKX," M N MAISEY,+ AND H M SAXTON} 


"Depa-tments of Paediatric. ard tRadiəalogical Sciences, United Medical and Dental Schools (Guy’s 


Carn: p-s), Guy’s Hospital _oador: 


SUMMARY We investigated 47 children in whom 
vesicoxreteric reflux was cl nally suspected by both 
converiona. radiological amal indirect racionuclide 
cystoz-aphy. Comparison of the two methods 
showec no s.gnificant diffecemce in their accuracy in 
detectmg vesicpureteric re-li<. The advancages and 
disadvantages of, and ind cations for, indirect 
radioa_clide cystography ace ciscussed. 


The optimal mvestigation cf chidren wita urinary 
tract icfecticns 1s controversal and ıs periodically 
reviewed.'* The dilemma, te ensure adequate 
investigat.on while avoidins undue trauma_or radia- 
tion 2=posure, is familiar to paediatncans and 
radichosists. The most unpa .art invesigacion used 
is undeabtediy the radiolcgical micturatiag cysto- 
gram, “hich requires urethra! cacheterisaton. This 
study was performed to cetermine whether a 
selecte<c group of childrer cen be spared this 
cystozr=m w-th its associated hazards of mfection, 
radiaici exposure and, ra-ely urethral stricture 
formation. 

Jnc-rect radionuclide cys*cgraday, using an intra- 
venous.’ -njected radioactve marker excceted by 
the kid-ey, was pioneered by Dodge in 1953. The 
availed itv of -adiopharmeceuticals more surtable 
than thz orginal 3! hipperaa, in pariicuBr "Tc 
DTPA. diethylene triamine s2n-<-acetic avid), and 
improved :mzging with the zamma camera, has now 
made tr= technique suitable “cr rcutine clirical use. 


Patients and methods 


Forty seven children aged 32-ween 5 and 15 years 
were st-died. All had had iūnary tract irfections 
and r2eded a radiological ticturating cystogram 
because of renel scarring cr areteric dilatation on 
intraver Dus urography, recurrent infections or they 
were Dans followed up scr medically managed 
vesicoureteric reflux Informed parental consent 
was obtained for each child to have an indirect 


radionuclide cystography performed ın addition to a 
macturatirg cystogram. The study was approved 
by the ethical committee of Guy’s Hospital and 
Medical School. 

The procedure for indirect radionuclide cysto- 
graphy was explained to the child, who emptied his 
cr her bladder and was then given "Te DTPA 
intravenously in a dose of 9 mci/m* body surface 
area. Divided renal function measurements were 
mede at this stage. The child was then encouraged to 
drink freely (a variety of palatable drinks was made 
available) until he or she felt able to void, usually 
after about one hour. Boys were positioned standing 
in front of the gamma camera with a bottle; girls 
used a specially adapted, well screened commode. 
When preliminary screening confirmed activity in 
the bladder rather than the kidneys, the areas over 
the kidneys, ureters, and bladder were screened for 
one minue before, dumng, and 1⁄2 minutes after 
voiding 

Vesicouretenic reflux was diagnosed radiologically 
if contrast was seen to enter the ureter, and was 
classified as severe if the pelvicalyceal system was 
outlined and distended, or if intrarenal reflux was 
observed. Reflux was diagnosed on indirect 
radionuclide cystography only if tracer was observed 
in the pelvis, and was described as severe if ıt was 
gross, unequivocal, and immediately obvious on 
inspecting the images. The results were analysed 
stanstically using McNemar’s test. 


Results 


Three studies using indirect radionuclide cysto- 
gradhy were unsuccessful: two children were unable 
to cooperate and the other failed for technical 
reasons The table shows the results for the re- 
maining 44 children, expressed in terms of poten- 
tialy refluxing kidney-ureter ‘units.’ Two children 
had only one kidney each and in one child results of 
bota investigations were equivocal for one kidney, 
so results from 85 units are available for analysis. 
The two methods were concordant for the detection 


650 


Radionuclide cystography in vestcoureteric reflux 651 


Table Results of indirect 1adionuchde cystography and 
. radiological micturating cystography in 85 potentially 
refluxing units 


All grades Severe reflux 
of reflux only 
No (%) No (%) 
Reflux shown by: 
Both studies 30 (35) 21 (25) 
Indirect radionuclide 
cystography only 17 (20) $ (1) 
Radiological micturating 
cystography only 16 (19) 1 (1) 
Neither study 22 (26) 54 (63) 
Overall agreement 52 (61) 75 (88) 


of reflux in 61% of units, and in 88% for the 
detection or exclusion of severe reflux (table). 
There was no significant difference between the 
methods for detecting reflux if all grades were 
considered together, but the study using indirect 
radionuclide cystography detected severe reflux 
more reliably than the micturating cystogram 
(p<0-05) 


Discussion 


Our results confirm the findings of Hedman et al* 
and Merrick et af that there is good overall 
agreement between micturating cystography and 
radionuclide cystography in the detection of vesi- 
coureteric reflux. In our study there was very good 
agreement when minor degrees of reflux, of doubt- 
ful clinical importance, were excluded. All three 
studies have shown that reflux may be shown by 
indirect radionuclide cystography in some patients 
in whom it was not detected by radiological mictur- 
ating cystography; some of these cases could be false 
positives caused by retrograde ureteric peristalsis 
but an alternative and more likely explanation 1s 
that reflux, even when severe, can be an intermit- 
tent phenomenon 


In children over 5 years of age we had few 
difficulties in getting cooperation with voiding for 
the radionuclide cystography. This is considerably 
less traumatic than conventional micturating 
cystography in that the risks of bladder catheterisa- 
tion are avoided, and radiation exposure 1s reduced 
to 10% or less of that entailed in conventional 
micturating cystography. The success of indirect 
radionuclide cystography, however, depends on 
patient cooperation and we have not found it 
suitable for routine use in children under 5 years; it 
is practicable in selected 3 and 4 year olds Another 
disadvantage of indirect radionuclide cystography 
compared with micturating cystography is that the 
penile urethra ts not visualised. 

In conclusion, we recommend the use of indirect 
radionuclide cystography in the following groups of 
children needing investigation for suspected vesi- 
coureteric reflux: (a) all girls over 5 years of age; (b) 
girls aged 3-5 years thought likely to be able to 
cooperate; and (c) boys over 5 years who have 
already had micturating cystography, thus excluding 
posterior urethral valves, and who need a repeat 
investigation during follow up of medically managed 
vesicoureteric reflux. 
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Feasibility of screening all neonates for hearing loss 


D M 3 HALL AND J GARNER 


Deparvnent of Child HecEF, St Georges Hospital, Londo 


SUMMaRY We investigatec the feasitilit~ and cost 
of screening all neonatzs 7or h2aring loss using the 
audity respcnse cradle (ARC). At least three full 
time saff are needed to sxeen 95% of the 3000 
infants delivered each “ezr inclading those in 
intens-ve care. Estimated ccsts per case detected are 
between £3903 and £6000 but true costs may be 
higher- 


The screening of all neonate: for congenital sensor- 
ineura_ heaving loss is aa attractive proposition, 
because this is the only tire before school entry 
when «ne has a ‘captive p>s.letion’. Furhermore, 
early diagncsis and intervention may imzrove the 
prognesis fcr speech and baoguage deve:opment.’ 

The auditory response zecile (ARC) Interface 
(Reseach) Ltd) is a screen.ng device whicl analvses 
the ne<nate’s behavioural r2spenses to a standard- 
ised scand stimulus.? The sirpose of thz present 
study yas to determine the resources reeded to 
screen al neonates born in hespital. 


Methods 


The põōject was carried owt, by one “ull time 
screene- (JG), over a 12 moa Jeriod in a teaching 
hospital with 3000 births ezck year. An ARC Mk 6 
was used and establistsd vrocedures were 
followed.? * Babies were no- ested on the first day 
of life. 

Every motner was given z leafet about tLe test. If 
the tesz could not be perfa«med befcre discharge 
nursing staff offered the md:her an appaintment. 
The scæener recorded all. births, details of tests 
performed, and in the case cf takies nct tested, the 
reason. 

Subsequently, a half time screener was a>pointed 
for the regional neoratel intensive czre unit 
(NICU . Data on babies in tre NICU were <ollected 
over a īve mcnth penod. 

The Dllow-ng assumptions were made ın zalculat- 
ing ccsts: (a) that the cost cf tke ARC was £4400 
deprecizted cver five years. (>) that the screener’s 
salary vas £630) a year; and (c) taat there were no 
charges for test room, prinnua3, stationery, postage 
or telepaone We also assited that a ccnsultant 
audiolozical service was areiatle for cCefinitive 


diagnosis and management; that the incidence of 
congerital sensorineural hearing loss is 1/1000 (1/100 
in babes on a NICU); that the ARC detects all 
cases; end that none would otherwise be detected in 
the neonatal period. 


Results 


During the main study period, 2821 full term babies 
were available for testing and 1293 were screened. 
In 109 cases the first test was abandoned, usually 
because the child was restless. Twenty seven babies 
required g second test having failed a complete first 
test Toe total number of tests was 1429, Eight 
babies were referred for audiological assessment 
and twa had a unilateral hearing loss. No case of 
bilateral sensorineural hearing loss was found by 
screeniag. One mother whose first child had a 
familial hearing loss was referred directly to the 
audiologist who confirmed a bilateral sensorineural 
hearing: Icss. 

The reasons why the remaining 1528 babies were 
not tested are summarised in the table. An impor- 
tant corstraint was the fluctuation in the number of 
babies who required testing each day (figure). The 
mean namber of tests performed each day was 6-8 
(range —11). The average screening capacity of one 
tester was exceeded by the number of births on 99 
out of 184 days Appointments for ARC testing 
atter discharge were offered to 122 mothers but only 
half attended. 

In the study on babies in the NICU, 134 babies 
were admitted of whom 15 died; this left 119 
available for study. Seventy one were tested. Four- 


Table Awason why babies were not tested (n= 1528) 


Reason No of babies 
Insufficien tune 426 
Drschargec at weekend 244 
Admitted md discharged at weekend 243 
Screener took annual leave 169 
Early discLarge 131 
Cradle fawty 114 
Statutory Loliday 69 
Mother fared to keep appointment 61 
Mother retused 40 
Screener o1 sek leave 21 
Miscellanec:is 10 
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Figure Dustribution of the number of births each day over 
a six month penod 


teen needed a repeat test, three were referred, and 
one had bilateral sensorineural hearing loss. The 48 
not tested were either transferred to referring 
hospitals or still required intensive care at the 
conclusion of the study. 


Discussion 


The two most important constraints on neonatal 
screening were the fluctuations in the number of 
births each day and our hospital’s early discharge 
policy. Forty per cent of babies are now discharged 
before 48 hours of age and an increasing number on 
the first day. 

Although the average time per test was only 30 
minutes, testing was often delayed because the baby 
was crying, restless, or being fed, changed, or 
examined. It is more realistic to measure the 
efficiency of an ARC programme ın terms of babies 
tested per week; one full time screener can test 
between 30 and 40 babies a week. 

We thought it would be easier to organise ARC 
tests in the NICU because babies are often in the 
unit for long periods, but as soon as the respiratory 
state was stable the baby, though still too small for 
an ARC test, was likely to be transferred to the 
referring hospital. 

We estimated the staff needed to screen 95% of 
babies. Two screeners would be essential on any day 
when more than eight babies required testing, and 
one would have to work over bank holidays and 
weekends. Because of the need for a flexible rota, 
holiday cover, and time off in lieu for weekend 
working, three people would be required working at 
least two and a half full tıme equivalents, An 


additional half time equivalent would be needed to 
include babies in the NICU. Two screeners can 
share one ARC, but two machines make for greater 
efficiency. 

The cost of detecting one case of bilateral 
sensorineural hearing loss in full term infants 
exceeds £5000. The overall cost per case falls to 
between £3000 and £4000 if babies in the NICU are 
included and falls further rf babies with unilateral 
sensorineural hearing loss are counted as cases, 
but unilateral hearing loss does not cause language 
delay or require treatment so detection in the 
neonate is of questionable importance. 

Generous assumptions were made in calculating 
these figures. In reality the reliability, sensitivity, 
and specificity of the ARC are not established”; 
false negatives do occur; and some cases are found 
by other means, as ın our study. The true cost per 
case 1s therefore higher. 

Neonatal hearing screening of all babies born in 
hospital is expensive and presents serious logistic 
difficulties, which would apply equally to other 
screening techniques such as brain stem evoked 
response audiometry or cochlear emission. The 
ideal method would be one which the health visitor 
could use at home, but no such method is currently 
available. Whether the value of detecting sensori- 
neural hearing loss in the neonate justifies the costs 
of a screening programme, and whether such a pro- 
gramme can ever replace the seven month screening 
test are matters for further debate. 


We thank Drs Graham and Raglan, Mrs M Cutbul, Miss M Doran, 
and the staff of the neonatal, obstetric, and audiology departments 
for their interest and support, and the Specal Trustees of St 
George’s Hospital for financial help 
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Campylobacter pylori gastritis 
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SUMMaRY Campylobacter ryleri colomsetion of the 
stoemech is strongly asscdated with type B non- 
autanmure gastritis in adults In a re-rospective 
study of 3& gastric biopsy -~pecamens taten during 
upper gastrcintestinal enc cascooy ir. children attend- 
ing -f.s hosbital we founi Z pylori in nme (24%). 
Ten topsy specimens showed Listolegice] evidence 
of gaztritis and C pylori xas found in eight. 


In 19&3 Warren and Marshall described the presence 
of mumerous S-shaped spiral tecteria on the antral 
epiticlium of patients wick chronic gastritis, and 
they accessfully culturec the crgenism aow called 
Camp vlobacter pylori.' Several reports since then 
have confirmed that gastr.c zolonisation by C pylori 
is st-cagly associated with ron-autoimmtne type B 
gastzids and peptic ulcer mm adults.* The Histological 
recogzition of C pylori by cts characten:tic curved 
shape in gastric biopsy specimens correlates well 
with Eacterinlogical and sericgical diagmosis,? and 
allows retrospective diaguosis of C pylor colonisa- 
tion 

We perfcumed a retrospective study to determine 
the s-valarce of C pylor in gastric bicpsy speci- 
mens “rom children endosccped foz upper gastroin- 
testins! symtoms, and we ~elated the presence of 
clinical feavares to gastri ustology. 


Patieris anc methods 


Between January 1981 and February 1987, 111 
upper gastrointestinal endcszopies were performed. 
Suitable biopsy materia wes available from 
38 (3%) petients. The aze renge of there patients 
was 1-16 (median 11 years”, and there were 20 boys 
and 13 girl= 

The patieats’ notes we-e reviewed for details of 
presentation and follow up. Tae histological slides 
were ~2viewed for presence and character of gastric 
inflar—natica and were stared “or C pyleri using a 
modifed Giemsa stain (tz1re).* 


Results 
C prEri ccbuisation was Cetected on histological 


exemimation in nine of tLe 38 cases (24%), six of 
whom were Joys. All patrerts were LU years old or 


over. All 21 patients with histologically normal 
gastric mucosa were negative for C pylori. Ten 
patients showed histological evidence of chronic 
gastritis; eight were positive for C pylori. In those 
there was a typical diffuse chronic inflammatory cell 
infiltration of the lamina propria, two of these 
showed neutrophils within the glandular epithelium 
(‘active’ chronic gastritis) and in four there were 
mucosal lymphoid follicles. The histology of the two 
cases negative for C pylori but who had gastritis was 
different: one showed ‘lymphocytic gastritis’ and the 
other showed bile reflux gastritis. In seven patients 
the hstclogy was normal apart from small focal 
aggregates of lymphocytes, often around a gland; 
only one of these showed C pylori colonisation. The 
clinical features of the study population are shown in 
the table. Duration of symptoms before endoscopy 
rangec from two months to 10 years (median 12 
months). Epigastric pain was a distinctive feature of 
the patients who were positive for C pylori. It was 
present in seven of the nine patients; the presenta- 
tion ir the other two patients was anaemia in one 





Figure Astral mucosa from a case of antral 
gastrits showing colonisation by C pylori (modified 
Giemsa stain, original magnification X 300). 


Table Clinical features of study population 





Children Children 

positive negative 

for C pylon for C pylon 
Epigastnc pain 7 3 
Penumbilical pan — 13 
Vomiting 5 6 
Anaemia 1 1 
Gastroocsophageal reflux — 5 
Dysphagia — 1 
Duodenal ulcer 2 — 
Family history of 

peptic ulcer 3 ~~ 


The duration of symptoms before endoscopy ranged from two 
months to 10 years (median 12 months) 


and vomiting in the other. Three patients with no C 
pylori but who had epigastric pain had diagnoses of 
bile reflux gastritis, lymphocytic gastritis, and diver- 
ticulum of the duodenum, respectively. In contrast, 
periumbilical pain typical of recurrent abdominal 
pain of childhood was found only in the patients who 
were negative for C pylori. Vomiting often accom- 
panied epigastric pain in the group who were 
positive for C pylori, but it was also found in the 
group without C pylori. Two patients had radio- 
logically and endoscopically proved duodenal ulcer, 
and three patients (including the two with duodenal 
ulcer) had a family history of duodenal ulcer. Follow 
up information was available in seven of the nine 
patients who were positive for C pylort in a period 
ranging from one to seven years after biopsy. Four 
of these patients have remained symptomatic includ- 
ing the two with duodenal ulcer who have been 
treated with H, receptor blockers. Two became 
asymptomatic, and the seventh patient later 
developed a medullablastoma that has over- 
Shadowed her abdominal symptoms. 


Discussion 


Recurrent abdominal pain is common ın childhood 


Campylobacter pylori gastritis 655 


and the studies of the late John Apley show that an 
organic cause is found in only a few cases ° Chronic 
non-specific abdominal pain of childhood 1s typically 
central and penumbilical in location.? Epigastnic 
pain is less common and usually leads to investiga- 
tion for an organic cause. C pylori associated antral 
gastritis should be considered in those patients with 
epigastric symptoms. The diagnosis requires an 
antral biopsy specimen to be taken for histology or 
mucrobiology, or both, as the endoscopy appearance 
may be normal, although a micronodular appear- 
ance of the antrum ıs characteristic if found. 
Duodenal ulcer will be found in association with 
antral gastritis in a proportion of cases. 

The role of C pylort in gastritis and the progres- 
sion to peptic ulcer remains to be established. 
C pylori colonisation of the antrum 1s associated 
with active gastritis and active gastritis is associated 
with duodenal ulceration. The emergence of 
C pylori represents another identifiable cause for 
recurrent abdominal pain in childhood and studies 
including follow up in childhood may help to 
elucidate the natural history of peptic ulcer disease. 
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Early sedium intake and later blood pressure in preterm infants 
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SUMMARY The relation secween early salt intake 
and ater aypertension s deszted. As part of a 
large- feeding study, 347 preterm intants were 
randcmly assigned to rezerve carly diets differing 
gross y in sodium contert Feeling a hh sodium 
preterm fcrmula in the azonezal pencd did not 
influence arterial blood rressare at 18 months 
(corrected) age. 


Whethe- the level of salt iwake in early life 
influences later blood pre:sure is uncertain, yet 
numerous éuthorities reccanmenc evoidance of high 
sodium inteke in infancy. Mos: infcrmation in this 
area K epidemiological and meorzlusive Controlled, 
prospective data are scanty end conflicting.?° In this 
study. we recorded blocc pr2ssure at 18 months 
post-term :n 347 pretere infants who had been 
assigred randomly, for the ear ypcstpartim weeks, 
to diets ditfering sigmficancly m sodium content. 


Subjects and methods 


In a larger five centre study,’ in"arts were assigned 
randcmly to the following des: in centres 1-3, 
banked donor breast mlx v : preterm formula 
(‘Osterprem.” Farley Heclch Freducts L-d) as sole 
diets (trial 1) or as supplete=nts to expressed 
matemal breast milk (tna. 2°; andin centres 4 and 5, 
standard ‘term’ formula ( O.terfed,’ Farley Health 
Prodccts L:di v the pret27m fo-mulz as sole diets 
(tral 3) or supplement: o expressed maternal 
breas: milk (trial 4). In trial 2 and 4, mothers 
provided a median of 40% cf their intants’ feed 
volume as expressed macernal Dreast milk. Mean 
(SE) sodium contents ot the caets wer2: banked 
milk, 7-2 (0-1) mmol/l (av2-eged over hosoital stay); 
standard formula, 8 3 mn}; ard preterm formula, 
19-6 mmol/l. The variable contribution to sodium 
intake from expressed mmarernal breast milk for 
infants in trials 2 and 4 was measured 12 1776, 24 
hour mulk collections (overall mean (SE) sodium 
content, 11-0 (0-15) mmofl). Additional sodium 
received enterally was recow Jed Jaily. Thare was no 
differznce >etween feed group: in sodiim intake 


admiristered intravenously to sick mfants before 
attain.ng full enteral feeds. 

Infents remained on the assigned diets until they 
reached 2000 g or were discharged. Postdischarge 
feedirg regimes (standard formula or breast feed- 
ing) dd not differ between randomised feed groups. 
At 1& months of age, corrected for prematunty, 
systol:c and diastolic blood pressures were recorded 
with £ conventional sphygonomanometer by a cuff 
with iitegrated bladder and size appropnate to the 
infants weight and age 


Results 


As trere was no difference in blood pressure 
between infants fed donor breast milk or standard 
formula, data were combined to compare randomly: 
infants fed ‘low sodium’ donor milk or standard 
formula v ‘high sodium’ preterm formula, as sole 
diets (study 1; tnals 1 and 3 above, combined) or in 
conjuaction with expressed maternal breast milk 
(study 2; trials 2 plus 4). 

In scudy 1, the low sodium group achieved, on full 
feeds, a mean (SE) sodium intake of 1-8 (0-06) 
mmolkg/day compared with 3-6 (0-07) mmol/kg/day 
in the nigh sodium group (p<0-0001, see table). In 
study 2, corresponding intakes were 1-8 (0-08) and 
2-8 (0 07) mmol/kg/day (p<0-0001). Infants on the 
pretern formula took longer to attain full enteral 
feeds, but spent less time in hospital and therefore 
on the assigned diet (see table) 

No group differences were found in systolic or 
diastoitc blood pressure at 18 months ın either study 
(see teble). This was confirmed ın a subgroup of 87 
infants under 1200 g birth weight, despite the longer 
period (mean 60 days) on the diet allocated. 

A small trend to higher blood pressure ın boys 
than ır girls—systolic; 97-9 (0-7) v 96 2 (0-7) mm Hg 
and diastolic 66-4 (0-6) v 64-9 (0-6) mm Hg—was 
not significant 


Discussion 


Sodium content in available preterm infant formulas ` 
varies greatly, though in most products it is substan- 
tially ugher than in standard formulas or breast 
milk. Vhile these special feeds have been designed 
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Table Effect of early diet on blood pressure at 18 months (corrected) age in two randomised studies Also shown are the 


sodium intakes on full enteral feeds and details of the study population in each feed gioup 


Study 1” Study 27 
Banked breast ‘High sodium’ Banked breast ‘High sodium? 
milkiterm preterm mulkiterm preterm 
formula formula formula formula 
(n=56) (n=54) + expressed maternal + expressed maternal 
breast milk breast milk 
(n=116) (n= 121) 
Mean (SE) sodium intake 
mmol/kg/day 18 (0 06) 36 (0 04) 18 (0 08) 2-8 (0-07) 
Mean (SE) gestation (weeks) 31 (0-4) 31 (0:3) 31 (0-3) 31 (0 2) 
Mean (SE) birth weight (g) 1373 (40) 1408 (36) 1400 (28) 1405 (25) 
Sex MF 26/30 24/30 61/55 67/54 
Median days (quartiles) 
To full enteral feeds 7 (6. 11) 9 (7, 13) 7 (5, 10) 8 (6, 10) 
On assigned diet 37 (22, 50) 27 (18, 38) 30 (21, 50) 27 (18, 39) 
Mean (SE) blood pressure at 
18 months (mm Hg) 
Systolic 97-1 (13) 96-6 (1 3) 97-8 (0 9) 96-6 (0-9) 
Diastolic 65 4 (11) 66 1 (08) 65 8 (07) 65-5 (0-7) 





*Study 1 compares ‘low sodium’ diets (banked breast milk or standard ‘term’ formula) with a ‘high sodium’ preterm formula tStudy 2 
compares banked breast milk or standard term formula with ‘high sodmm’ preterm formula as supplements to expressed maternal 


breast mulk 


to meet high sodium requirements of preterm 
neonates, this requirement falls postnatally. Thus 
sodium provided in preterm formulas represents a 
compromise, and many babies may receive unneces- 
sarily high intakes during their later weeks in 
hospital. Our analysis was prompted by the increas- 
ing use of preterm formulas and concern that high 
intakes of salt may ‘imprint’ or ‘programme’ future 
blood pressure. Furthermore, we considered that 
preterm infants might prove more sensitive than 
term infants to early dietary ‘programming’. 

We found, however, no effect of early diet on 
blood pressure at 18 months (corrected) age. The 
intakes of sodium compared were less extreme than 
in the randomised study on full term infants of 
Whitten and Stewart, who also found no effect of 
early salt on later blood pressure,* though the intake 
in those fed exclusively on preterm formula in our 
study was higher than recommended for early 
infancy.* The diets we used differed in other 
respects than their sodium content’; these differ- 
ences would have enhanced further the difference in 
renal solute loading. While we recognise that 18 
months post-term is still early to examine a dietary 
effect on blood pressure, ‘tracking’ for blood pres- 
sure has been observed in the first postnatal year. 

In the short term we have not seen an increase in 
clinical cedema or hypernatraemia in infants fed on 
a preterm formula providing 3-6 mmol of sodium 
per kg each day (unpublished data). In this study 


our follow up data, obtained thus far only to 18 
months, do not support the view that high sodium 
preterm formulas cause a later rise of blood pres- 
sure, or the more general thesis that a high salt 
intake in early infancy has an adverse imprinting 
effect on arterial pressure. Nevertheless, our con- 
tinued follow up of this cohort into adulthood will be 
important in the further exploration of this area. 


We thank the staff of the special care baby units in Cambridge, 
Ipswich, King’s Lynn, Norwich, and Sheffield for their help and 
cooperation, and Farley Health Products Ltd for financial support 


References 


' Nicholls MG Reduction of dietary sodium in Western society 
Benefit or rsk? Hypertension 1984,6:795-801 

? Whitten CF, Stewart RA The effect of dietary sodium in 
infancy on blood pressure and related factors Studies of infants 
fed salted and unsalted diets for five months at eight months and 
eight years of age Acta Paediatr Scand 1980,279:1-17 

> Hofman A, Hazebroek A, Valkenburg HA A randomised tnal 
of sodium intake and blood pressure in newborn infants JAMA 
1983 ,250:370-3 

* Schaefer LJ, Kumanyika SK Maternal vanables related to 
potentially high-sodium mfant-feeding practices J Am Diet 
Assoc 1985 ,85:433-8 

> Lucas A, Gore SM, Cole TJ, et al A multtcentre tnal on the 
feeding of low birthweight infants effects of diet on early 
growth Arch Dis Child 1984,59:722-30 

ê Zinner SH, Rosner B, Ob W, Kass EH Significance of blood 
pressure in infancy Famulial aggregation and predictive effect 
on later blood pressure Hypertension 1985,7:411-6 


Correspondence to Dr A Lucas, MRC Dunn Nutntion Unit, 
Downhams Lane, Milton Road, Cambridge CB4 1X] 


Accepted 1 February 1988 


658 Archives of Disease ‘n Childkooa, 1988, 63 


Silastic catheters for antibiotics in cystic fibrosis 
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SUMNARY A randomisec comparizon of percu- 
tanecus Silastic catheters and conveational in- 
travenous cannulae for sfv.ng intravencus antibio- 
tics n patients with crstc fibrosis stowed that 
Silas=e catheters were favoured by tie patient, 
lastez longer, and had fewer complicacions. 


Repeated courses of mit-avenous an ibiotics in 
pazients w-th cystic fibro:is havz led to an improved 
prognosis,’ but they car cause frequert problems 
with venos access. 

Our practice in the managemen: o- luag infection 
in cystic fibrosis is to g¢ ve mtravenous antibiotics 
early as soon as there is 2vidence of deterioration— 
as sLagested by an increés2 m symptoms or signs, 
dete-iozation in lung function or x ray pictures, poor 
weigat garn, or growth fxlure—racher than on a 
reguar basis. Although tke frequetcy of in- 
travencus courses tends tc iccrease after colonisa- 
tion with Pseudomonas cer iguiosa, the need is very 
vatizdle with some patats requcring only one 
course a year or less. “his makes che use of 
permearen: indwelling liaz. for treatment in cystic 
fibrcsis inappropriate ir most cases. 

Tte aim of this study was to compace a ‘short’ 
Silastic catheter with a conventional ntravenous 
canrala for giving intravenous ant-biwtic: in patients 
with cystic fibrosis. 


Patients and methods 


Tweaty children with cystic fibrosis with a median 
age of 13 years (range 3 to 16 years) admitted for 
intravenous antibiotics between October 1986 and 
Mar-h 1987 participatec 1 the study. This was the 
first acmission for six patients and no patient had 
rececvyed z previous course of treatment through a 
Silastic cetheter. They were allccaced by random 
nunc ers 70 receive ant tintics by either a Silastic 
cath=ter or a conventiumal intravenoas cannula; 
there were 10 patients in each zroup- 

Tze catheter or canne wes mserted by one of 
thre= doctors experiencec -n tke techniques. Fifteen 
centimetres of Silastic catheter (interral diameter 
0-3 mm; Dow Cormime) wes -ns2rted into the 
braciial vein by a 19 gauge batterfly needle 
(Abbott), so that the tip aas in a large calibre vein. 


The butterfly needle was then removed and the line 
connected to a 25 gauge butterfly needle. This 
method is almost identical to that described by 
Shaw’ and is commonly used for neonatal parenteral 
feeding.’ Practical hints for inserting a line are 
summarised in table 1. Intravenous cannulae (Venf- 
lon: size 20 or 22 guage) were inserted into a vein m 
the hand or forearm in the conventional manner. No 
local anaesthetic was used for any patient. 

Intravenous heparimised saline (1 u/ml) was given 
continuously at 1 ml per hour by a portable battery 
operated pump (Grazeby Medical). Intravenous 
antibiotics: tobramycin, either alone or together 
with azlocillin, ceftazidime, or cefuroxime, were 
given at the manufacturers recommended dilution 
by slow bolus over 10 minutes and the course 
continued until clinical improvement had occurred 
and lung function improved. 

After insertion all lines were left undisturbed 
except in the event of possible complications when 
the line was inspected under aseptic conditions and 
the problem resolved or the line replaced. 

The patient’s opinion of the mode of venous 
access was sought using a visual analogue scale 
(0O=awful; 10=excellent). Patients were allowed to 
continue intravenous treatment at home if condi- 
tions were felt to be suitable. Parental consent was 
obtained for all patients. 

Results were analysed using the Wilcoxon Rank 
Sum test. 


Table 1 Practical hints 


When inserting a line: 


(1) Always blunt the tip of the 25 gauge butterfly needle before 
threading it into the Silastic catheter to reduce the nsk of 
puncturing the line 

(2) Am to thread the whole length of the needle into the catheter 
to prevent the line ‘blowing’ apart when in use 

(3) Always remember to thread the plastic needle guard over the 
catheter before inserting the needle to help to prevent leakage 

(4) Use ‘Luer lock’ syringes ın the pump 


Faulty lines: 


(1) The commonest problems occur at the butterfly/catheter 
connection 

(2) When flushing a line examme this connection while flushing. 
Leaks may otherwise be mussed. 

(3) Beware blockage in the butterfly needle Always try changing 
the butterfly before gring up! 


a 
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Table 2 Comparison of the Suastic catheter and cannula 
for the administration of antibiotics in children with cystic 
fibrosis. Results are mean (SD) 


Silastic Cannula p Value 
catheter (n=19) 
(n=10) 
Line lfe (days) 8 4 (45) 4-0 (2:1) 0 001 
Lines/patient 18 (0 42) 2-9 (1-1) <0 05 
Length of intravenous 
course (days) 15-2 (4-6) 11-7 (1-9) NS 
Patient opmmon 8-8 (1-7) 5:7 (2 4) <0 01 
Patient opinion 
(excluding first 
admussions) 9-4 (10) 61 (2:5) 0-01 
Results 


Line life for Silastic catheters was twice that of 
cannulae and the number of venepunctures required 
for venous access was halved. For this latter reason 
patient opinion was strongly in favour of Silastic 
catheters. Patients also found that much less or no 
pain was expenenced when antibiotics were given 
through a Silastic catheter. The results are summar- 
ised in table 2. 

Cannulae were associated with more complica- 
tions, but none was serious. The most common 
problem for Silastic catheters was occlusion of the 
Hne (seven episodes) and for intravenous cannulae it 
was fluid leaking into the tissues (21 episodes). 
Thrombophlebitis occurred more commonly with 
intravenous cannulae (three episodes) than for 
Silastic catheters (one episode). The incidence was 
not related to the antibiotic combination used. 
There were no episodes of major sepsis. 

Domiciliary treatment was possible in only four 
patients (three with Silastic catheters, one with a 
cannula) for a mean period of 6-75 days. All other 
patients were considered unsuitable for a variety of 
reasons including other medical or social problems, 
poor treatment compliance, first hospital admission, 
or preference to stay in hospital. 


Discussion 


These results confirm that the use of ‘short’ Silastic 
catheters improve quality of life for this group of 
patients, allowing them to continue a more normal 
and mobile pattern of life than previously. Some 
patients have continued to attend school and work 
during treatment. 

Since this study, Silastic catheters have been used 
electively for over 40 courses of intravenous antibio- 
tics. Most have required only one line for the whole 
course of treatment. Mean line life has increased 
considerably to 12-4 days and more than half the 
patients have been able to continue intravenous 
treatment at home. 

Undoubtedly more experience in the care of these 
lines has increased their value. Domiciliary treat- 
ment has been made more easily available for 
patients because of the reduction in number of lines 
required for each course of antibiotics. Many of our 
patients travel over 50 miles to hospital and return- 
ing to hospital for a new line would be extremely 
inconvenient. It should also be remembered that 
domiciliary treatment relieves pressure on hospital 
beds allowing their more efficient use. 


We would like to thank the nursing staff at the Children’s Hospital 
for their help during this study 
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ak rahe mem ns 


SUMMARY ‘The concentration of 27 amino acids in 
the vitreous humour was analysed in 120 cot deaths. 
Basz2line data for age and postmortem interval are 
presented and the concent-at ons compered with the 
normal reference range “cr plasma. Tke results do 
not indicate that a specric amincacicopathy is a 
factor in cat deaths 


coret 


Since 1973 cot deaths have been investigated as part 
of an cverall survey of prs-perinatal infent mortality 
in Glasgow and latterly (1382-2) in a national study 
for zhe who: of Scotland. In an attempt to exclude 
a specific aminoacidopethy as a canse of cot death 
the free emino acid cort2at of the vitreous humour 
was analysed in a number ci the Glasgow cases. To 
our knowledge this Fes not been previously 
doaimenied, although -bere are twc reports of 
vitrzous amino acid stad es :n adults? ? 


Me-hods 


Vit-ecus humour was 45> razed before postmortem 
examination at the late~2] angle of the eye from 
infents in an unselected series of 120 cot deaths in 
the Glasgow area (1979-8-) representing 54% of the 
tote] number of cases o> that penod The series 
inchuded 72 boys and & arks and reflected the 3:2 
mae preponderance of ro: deaths in our area and m 
othar series. 

The cases were all infants under 1 year of age who 
hac died suddenly and =nexpected.y at home 
witiout a freceding illmess or significant symptoms 
anc as such all did not fit the stancard definition of 
sudden iazant death s~mdreme (SIDS) ° 

The pcs:mortem examinations were carried out in 
accordance with the inscruccions cf the Procurator 
Fiscal and followed a standard prctoco] which 
inc-uded histology of the major crgans and selective 
microbiology A specific cause of death was estab- 
hsked in 13 cases (1%) and nine had other 
inc dental conditions. 

One rl of vitreous Ecriour was deproteinised by 
addinz 50 mg of salicylsclohonic acid amd mixing the 
resultant solution. After centrifugation. at 2000 g for 
10 minutes the protein tree supernatamt was stored 
at —25°C before anarsis 100 pi samples were 


appled to both columns of a Technicon TSM 
amiroacid analyser with norleucine being used as an 
internal standard Peak heights and widths were fed 
into a Wang 2200 computer for production of 
prin-ed results expressed in pmol/l. 

Tke results for 27 individual amino acids were 
analysed by normal distribution statistics, linear 
regression analysis, and the Mann-Whitney rank 
sum test for samples of unequal size by means of a 
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computer programme kindly made available by the 
department of surgery, Glasgow Royal Infirmary. 

The cases were arbitranly divided into those 
sampled 1-12 hours (n=32), 13-24 hours (n=26), 
25-48 hours (n=35), and 49->96 hours (n=27) after 
the infant was last seen alive (postmortem interval), 
and by chronological age groups of 1—4 weeks 
(n=7), 5-13 weeks (n=45),'14-26 weeks (n=37), 
and 27-52 weeks (n=31) 


Results 


Logarithmic linear regression analysis showed that 
amino acid concentrations were directly related to 
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the postmortem interval (fig 1), and, except for a- 
aminobutyric acid and valine, inversely related to 
the chronological age of the infant. 

The increase in concentration with time after 
death was significant (p<0-01) for six amino acids ın 
the 13-24 hour postmortem interval group, 13 
amino acids in the 25-48 hour group, and 23 amino 
acids in the 49->96 hour group. In the combined 
over 24 hour groups (n=62) the increase was 
significant (p<0-002) for all 27 of the amino acids 
compared with those sampled less than 24 hours 
after death (n=58). 

The decrease in concentration with chronological 
age was significant (p<0-01) for only nine amino 
acids in the 27-52 weeks age group. Numbers in the 
1—4 weeks neonatal age group (n=7) were too small 
for adequate comparison. 

The mean concentration of 25 amino acids was 
higher in girls but the difference did not attain 
significance at the 0-01 level. In one amino acid (y- 
aminobutyric acid) the concentration was signifi- 
cantly higher (p<0-002) in boys than girls. 

Altogether 2433 (82%) of all the (2945) results 
were within the normal age related plasma reference 
range (3SD) for this hospital with 86% in the normal 
range in the combined under 24 hour postmortem 
interval group and 79% in the normal range ın the 
over 24 hour group (fig 2). Hydroxyproline concen- 
trations were unrecordable in 64% of cases in the 
under 24 hour group. Ethanolamine and y—amino- 
butyric acid were excluded as age related plasma 
concentrations were not available. 

Three cases had abnormal vitreous phenylala- 
line:tyrosine ratios and were probably examples of 
transient phenylalaninaemia occurring in early 
infancy, although in one case the ratio was parti- 
cularly high (36:1). In a fourth case there was a 
decrease in the phenylalanine:tyrosine ratio (1:2-8) 
entirely due to an increase in tyrosine concentration 
perhaps related to infantile tyrosinaemia. 


Discussion 


Postmortem changes occur less rapidly in vitreous 
humour than in other body fluids so that theoreti- 
cally at least analysis of the vitreous humour could 
give useful information regarding a possible cause of 
cot death.® Little is known about the progression of 
the biochemical changes after death so that in 
analysing such changes multiple variables should 
ideally be taken into account including for example 
feeding patterns, circadian rhythm, and latent 
infections, in addition to the parameters we have 
already considered. 

The present study has indicated that samples 
should be obtained not more than 24 hours after 
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death to give reliable results. Tke postmortem 
interval as a.ready defined established fixed limits 
for the :nterval and avoicec possible overestimation 
of the anmno acid conc2ntration relative to time 
after death 

Analysis of the results stowed ro evidence that a 
specific aminoacidopathy simplicated ın the aetiol- 
ogy of cot death but has revertheless improved our 
understanding of the b ochemical background of 
these cases. 

Tre baseline data for vu»eous amino acid concen- 
trations by age and postmortem interval in cot 
deatis may be of value to other investigators and is 
presented in a table tia is available from the 
corresponding author. 

We skou d hze to thank Mr Fin ay Sm and Mr Peter McAllister 
who tnderto3k the amino aad enilyas, Mr Jim Ito for help with 


computer analysis of the results +a Forgus Caleman for preparing 
the iLustrations, and Mrs R “ccd Dr typing the manusenpt 
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Subcutaneous rheumatoid nodules 
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Departneats of *General and {Paediatric Surgery. St Radboud University Hospital, Nijmegen, The 


NetFertands 


SUM “AY We describe s:ven children with sub- 
cutaneous rheumatoid rccules who had no clinical 
evidence of rheumatoid er-hntis. Only one girl was 
seropositive for antiniclear factors and had a 
slightly raised erythrccyte sedimentation rate. 
Clinical aspects, risks “cr developing rheumatoid 
arthritis, and treatment zf ths entity are discussed. 


Subsutaneous tumours chet iustolozically resemble 
rheumatoid nodules ar2 rarely encountered in 
hea thy children—that is. ~-hcse without evidence of 
arthnt:s. Unfamiliarity wth tiese lesions often gives 
rise to uncertainty coitermng the subsequent— 
poszible—occurrence of -hzumatoid arthritis and 
the treatment of the fr2quently appearing recur- 
rences. [n this article we review our own data and 
compare it with result: uad in the literature. 


Patients and methods 
We reviewed the notes >? seven crildren who had 


been referred to the cepartment of paediatric 
surgery at the St Radboud University Hospital in 


Nijmegen between January 1970 and October 1986 
with subcutaneous lesions, which were histologically 
undistinguishable from the nodules found in adults 
with rheumatoid arthritis. All children were invited 
to take part in a follow up examination. The 
response rate was 100%; the pernod of follow up 
variec “rom 6 months to 17 years (mean 6-3 years). 


Results 


At the first presentation to hospital all children were 
found to be healthy and none of them had a history 
of join? disease. Clinical details of the children are 
shown in the table. The group consisted of two boys 
and five girls, and their mean age was 5-5 years 
(rang:ng from 6 months to 10 years). A solitary 
nodule had been diagnosed in four children, one 
child had had two nodules, and two had presented 
with multiple nodules. Most lesions had been found 
in the extensor side of extremities: four pretibial, 
one prepatellar, one on the dorsum of the foot, and 
one on the extensor side of a finger. In two children 
the lesions had been situated on the scalp. The size 
of the nodules ranged from 2 mm to 4cm. Ten of the 
subcutaneous nodules had been excised and histo- 


$ 


Table Clinical findings 
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Case Ses Age 


Number and location 
No (years) of nodules 
] M 05 1, tibia 
2 F 2 Multiple scalp 
3 F 3 5, tibiae, 

dorsum of foot 

4 F 4 2, scalp 
5 M 8 1, uba 
6 F 10 1, finger 
7 F 7 I, knee 


*= Recurrence still present at follow up 


Length of Observations 
follow up 
6 months Recurrence* 
6 years Still recurrences 
17 years 2 recurrencest 
Il years 1 year ibuprofen, no recurrence 
9 months Recurrencet 
2 ycars No recurrence 
7 years Recurrence§ 


t= Recurrence arter re-excision of recurrence, spontaneous regression 


$=Recurrence disappeared spontancously 


§=:Recurrence re-excised, no recurrence Thus girl had a slightly raised erythrocyte sedimentation rate and was positive for antinuclear 


factor 


logical examination showed them all to be ‘rheuma- 
toid nodules.’ One child, a 4 year old girl, had used 
ibuprofen for one year after the lesions had been 
diagnosed. Local recurrences arose ın four cases; 
one disappeared spontaneously within five months, 
another had not regressed during six months of 
follow up. The remaining two were re-excised. One 
recurred, but disappeared after six months. In one 
patient new nodules kept developing on the scalp 
during the six years after the first diagnosis had been 
made. These lesions always regressed within two 
months. All unexctsed nodules resolved spon- 
taneously after a period of one month to six years. 

At the time of follow up, none of the children 
were found to have had arthritis or any related 
disease. There was no evidence of rheumatoid 
arthnitis in their family histories. No pathological 
murmurs were heard at cardiac auscultation and no 
lrmitations of joint movement were observed. All 
laboratory tests (erythrocyte sedimentation rate, 
white blood cell count. antistreptolysin titre, anti- 
nuclear antibodies, Latex test, and Rose’s test) gave 
normal results except ın one girl who had a slightly 
raised erythrocyte sedimentation rate of 13 mm in 
the first hour and was positive for antinuclear 
antibodies. 


Discussion 


Over 200 children with this disorder have been 
described. Because of the histology and clinical 
behaviour of the nodules they have been referred to 
under several different names: benign rheumatoid 
nodule, pseudorheumatoid nodule, non-rheumatoid 
rheumatoid nodule, and subcutaneous granuloma 
annulare. The youngest patient described with this 
disorder was 11 days old.! Some authors believe that 
trauma causes the nodules because there was a 


history of trauma ın 25% of their patients.” In our 
patients there was only one case where a prepatellar 
nodule could have been the result of trauma. 
Streptococcal infection has also been suggested as a 
causal factor.? * These nodules are seldom painful, 
except in areas which are susceptible to pressure. 
They are mostly found on the limbs, scalp, and near 
the eyebrows.!* Their size ranges from 2 mm to 
5 cm They are nearly always joined to the under- 
lying fascia or bones and multiple lesions are often 
observed. Preoperatively the diagnosis 1s often 
missed. The histological picture ts identical to that 
which is seen in the subcutaneous nodules of adults 
with rheumatoid arthritis. They consist of a centre of 
fibrinoid necrosis surrounded by pallisading fibro- 
blasts and histiocytes, deposited ın granular tissue 
(figure). The clinical behaviour, however, is quite 
different.” These nodules develop in 20% of adults 
with rheumatoid arthritis, usually after the arthritis 
has manifested itself ° They are mostly located on 
the proximal ulna, forearm, hand, pelvis, and foot. 
Rheumatoid nodules in adults are not painful either, 
but they do not regress spontaneously; their pre- 
sentation implies a poorer prognosis. In children 
with juvenile arthritis, 6-9% develop subcutaneous 
nodules, but the histology is different- no central 
necrosis or pallisading histiocytes are encountered.’ 

Some investigators have evaluated the blood test 
results in these children, but no definite predictive 
factor for subsequent rheumatoid arthritis could be 
established.? * © One child has been described with a 
raised erythrocyte sedimentation rate and one other 
with positive tests for antinuclear factors at the 
moment the rheumatoid nodules were diagnosed: 
both later developed rheymatoid arthritis * © Only 
one of our patients had abnormal laboratory test 
results (a raised erythrocyte sedimentation rate and 
a positive antinuclear factor) but no symptoms or 
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Figu Photomicrograph saovmeg part of 2 
pseutorheumutoid nodule’ pbri cid necrosis surrounded 
by palliscdrig fibroblasts erc itstiocytes (haematoxylin 
and evosir xained, magnifrcaze: X 200) 


signs of any rheumatoid esscociated disease could be 
fourd at tte initial presertation or after seven years 
of Dllow un. 

At lees: cne biopsy specimen should be taken to 
make z proper diagnosis, IF severel idenucal nodules 
are presert it is not necessary to excsse them all 


unless they are causing trouble to the patient (for 
example, pressure areas). The nodules will regress 
eventually, without any treatment.?* The same 
applizs to the recurrences. Thus other forms of 
treatment such as, radiotherapy, corticosteroids or 
non-steroid anti-inflammatory medication (the 
latter was used in one of our patients) are super- 
fluous and undesirable.*~ 

The longest follow up penod reported is 20 
years.>* One should keep in mind that these 
patients are still under 30 years old; rheumatoid 
arthrtis usually manifests itself somewhat later in 
life. 5o far four children with rheumatoid nodules 
have been described who have developed rheuma- 
toid arthntis between 2 months and 18 years after 
the initial diagnosis.* ° It seems unlikely that healthy 
child-en with rheumatoid nodules run an increased 
nask > developing rheumatoid arthritis later ın life 
becaıse the disorders have different predilection 
locatons, the rheumatoid nodules ın children 
regress spontaneously, and these children usually 
have: normal blood test results. Once the diagnosis 
of rheumatoid nodules has been made, the parents 
shou.d be reassured and their child can be dis- 
charged from follow up. 
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Relation between height velocity and fasting insulin 


concentrations 


P C HINDMARSH, D R MATTHEWS,“ L DI SILVIO, A B KURTZ, AND C G D BROOK 
Endocrine Unit, Middlesex Hospital London and ' Diabetes Research Laboratories, Radcliffe Infirmary, 


Oxford 


SUMMARY A linear relation between fasting serum 
insulin concentration and height velocity was found 
in 47 normal children This suggests that doubling of 
growth velocity at puberty is accompanied by a two 
to threefold rise tn insulin. This implies that insulin 
dosage should be increased by a similar magnitude 
in pubertal diabetic children during their growth 
spurt. 


It is widely accepted that good diabetic control leads 
to a reduction in the longterm complications of 
diabetes.‘ In children with diabetes this control has 
to be established upon the background of the 
changing endocrine milieu of growth and pubertal 
development. We have recently shown important 
changes ın parameters of insulin secretion in associa- 
tion with puberty and concluded that changes in 
circulating growth hormone concentrations could 
produce these effects. In diabetics, changes im 
insulin dosage need to parallel these events and we 
now describe a simple relation between fasting 
insulin concentration and growth velocity that might 
be of value to clinicians looking after such patients. 


Subjects and methods 


Forty seven children (25 boys and 22 girls) aged 
between 4-2 and 16:4 years who attended the growth 
disorder clinic at the Middlesex Hospital were 
studied. These children were being investigated for 
disorders of growth and comprised tall and short, 
prepubertal, and pubertal children. The short pre- 
pubertal children were part of a cohort reported 
previously,” and the samples from these children 
were obtained during their (delayed) pubertal 
growth spurt. Standard auxological assessment was 
performed over one year.’ The blood samples were 
obtained at the mid point of the yearly assessment to 
accord with standard reporting of height velocity. 
Blood samples for the measurement of serum insulin 
concentration were taken at 0800 hours after an 
overnight fast Plasma was separated immediately 
and stored at —20°C until measured using a double 
antibody radioimmunoassay * 


The intra-assay and imterassay coefficients of 
variation for the insulin radioimmunoassay were 
3-6% and 9-6% respectively at serum insulin con- 
centrations between 20 and 25 mU/ The sensitivity 
of the assay was 2:0 mU/I. 

The relation between fasting serum insulin con- 
centration and height velocity was investigated by 
lnear regression and the calculation of Pearson’s 
correlation coefficient. The possible contribution of 
age and stage of puberty were studied by stepwise 
multiple regression analysis 


Results 


Of the 47 children, 24 were prepubertal (seven tall, 
17 short) and 23 pubertal (15 tall, eight short). The 
relation between fasting serum insulin concentration 
(y) and height velocity (x) 1s shown in the figure and 
described by the linear regression equation: y=2-1x 
—5-8 (r=0-74; p<0-001). 

Introducing pubertal staging into the regression 


2 
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Figure The relation between fasting insulin concentration 
and height velocity 
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equaaion tcreased r to 7S, Age added little more 
(r=D 30) 


Discrasion 


These data show a simple lirear relation between 
heiziat velocity and fastirg serum insulin concentra- 
tion. This association 1s probably indirect and 
secorcdary to changes in circulacing grow h hormone 
concentration. Growth m nid ch:ldhood is growth 
hommone <cependent while that of puberty results 
fror synergism betweer growth hormene and cir- 
culatng sex steroids.* > =izh circulating concentra- 
tions of growth hormoaz are known to increase 
faszi7g insulin concentratio1s and to promote insulin 
resistance at peripheral -issues.° 

"ke model proposed -uppcrts the obzervation of 
an increase in serum insulin concentrations associ- 
ated with suberty. It suggzsts taat a two to threefold 
rise 3 faszng serum inswHn concentration occurs as 
a r2zult of a change in growth velccity from pubertal 
vahes of zbout 5-5 cm/reer to that seem during the 
puertal growth spurt of _@ cr/year or more. These 
dace may Have importaace for cliniciars caring for 
pubertal siabetic patieas If the findings of this 
stcc7 were extrapolated zs an index to total daily 
insuin requirement, suck Datients migh= need up to 


a threefold increase of insulin dosage to maintain 
euglyzaemia and an acceptable growth spurt. As 
grow h hormone secretion decreases after puberty ıt 
is possible that insulin requirements will also fall in 
adultnood. 
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Pr2pubertal hypertrichosis: normal cr abnormal? 


J H EARTH, J D W_LAINSON,* AND R P R DAWBER 


Derartmeats of Dermatclogy, Slade Hospital, Oxford, anc 


SLMMARY ‘The pattern cf heir growth, morphology 
of the Lair shafts, ard the hair root state are 
des-rivedin four girls aad two boys with prepubertal 
hrpercrickcsis. The exact nosology of this form of 
excessive hair growth ss d-scussed ir relation to 
himittes and the poss.biitr of it representing an 
‘atevistic’ trait. 


Hypeztrizhosis in childhood may be seen in a variety 
o? cengenittal and mecebclc disturbances, after 
administration of therapeutic agents m utero, and 
acter birta and in associcion with chronic disease.’ 
In most zf these disorders the excess hair growth ts 
noZ cons:dered to be a major component and ıs 
uswaly roted only for completion. In contrast, most 
cas2s of kypertrichoss amtginosa have been re- 


v 


"Wycombe General Hospital, High Wycombe 


ported because the excess hair growth ıs the primary 
diso-der. 

We report a series of children with hypertrichosis 
as tnis pattern appears to have been ignored or, 
con“ersely, given the diagnostic label of hirsuties: 
the ater ıs a diagnosis that suggests an aetiology of 
and-ogen hormone excess. 


Case reports 


Six children with noticeable congenital generalised 
hypertrichosis were seen. There were two boys (ages 
344 and 7%) and four girls (ages 234, 6, 61⁄2, and 8). 
Twa boys and one girl were Asian; one of the other 
three girls had a Celtic father, the other parents 
were Anglo Saxon. Five of the children had dark 
hair and only one had blonde hair. Five of the 
chi'dren had no family history of excess hair One of 


Prepubertal hypertrichosis. normal or abnormal? 


the girls had a brother with ‘hairy elbows ’ All the 
children had normal physical and mental develop- 
ment and were entirely healthy. None of the 
children had been exposed to drugs known to cause 
hypertrichosis either in the prenatal or postnatal 
periods. Only the four girls presented with the 
problem of excess hair, one of the boys was seen 
when he attended a dermatology clinic with his 
brother, the other was coincidentally seen with 
insect bites. 


PATTERN OF HAIR GROWTH 

The pattern of hair growth was simular tn all cases, 
although there were varying degrees of severity. In 
the two boys, there were sparse fine pigmented hairs 
around the root of the penis but this was not 
progressive In none of the other cases was there any 
suggestion of axillary or pubic hair development. 
The external genitalia were normal and appropriate 
for the age of the children and there was no breast 
development in the girls. The pattern of hair growth 
was as follows 


Face 
There was a dense growth of terminal hair over the 
scalps, which had a low anterior hair line This was 


Lateral view of the face and shoulder of the Astan 
girl showing bushy eyebrows and hypertrichosis on the 
forehead, stde of the face, ear, and shoulder 


Fig | 
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particularly noticeable in the temporal regions 
where the scalp hair merged into bushy eyebrows. 
The faces were covered with fine but densely 
pigmented hair (fig 1). 


Trunk 

The hair was more pronounced over the back and 
there was only minimal growth on the front of the 
chest and abdomen The hair streams flowed around 
the sides of the chest to the back, met in the midline 
and continued towards the sacrum, and gave an 
appearance of an inverted fir tree In three of the 
children a whorl was present overlying the spine 
between the scapulae (fig 2) 


Limbs 

The arms and legs were covered with long hair shafts 
which had the nature of thick, coarse, and curly 
terminal hair, these differed from other sites which 
were covered with vellus hair. This was appreciable 
on the legs and at the elbow region where the hair 
growth was profuse 





Fig2 Later view of the trunk of the Asian gul showing 
hypertiichosis of the back and shoulder, and dense growth 
on the aim particularly around the elbow 
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EXAMNATICN OF HAIR 

Hairs plucked from the uoper back and either thigh 
or elbow region were exariied by ligat microscopy. 
In all cases, the hair shafs 1ad normal morphology 
with well formed medulles. Examination of the hair 
roots showed both anager and te-ogen Dulbs from 
all stes unfortunately, many hairs had fractured 
abov> tae roots preventng an accurate assessment 
of the ratio of anagen `c telcgen bulbs. 


Discussion 


The pattern of hair g-cowtE in tkese otherwise 
healthy children is quite cL ke thar seen in hirsuties. 
Hirsmties ts the pattern seen in edults with cutaneous 
ar system: virilism; it $ only seen n children 
suffering From virilising diso-ders—fo- example, 
congenital adrenal hyper ésiz or hormone secreting 
tumours. «1 hirsuties the aair growth s predomi- 
nanty on the upper lip, ckin. abdomen, and inner 
thigks. 

The main difference Je-ween the hy>dertnchotic 
pattern described ın this report and hirsuties was the 
hair growth on the face and trunk. The described 
fectel hair pattern was dominated by bushy eye- 
brows, a lzw frontal hai-line, and a hairy forehead. 
The heir on the trunk wes Dredominantly on the 
back and e<tended to the shoulders and 1pper arms: 
bott these sites are tie lest to be affected in 
hirsuties “he hair shafts on the faze and trunk in 
hypertrickosis are fine, s ly, and straight whereas in 
hirsuties they are thick, coarse, and curly. 

Such a <etailed descract cr of the partern of hair 
growth has only been giver in a single previous 
repcrt of ancomplicatec TFypertrichosis ? Other re- 
ports in the paediatric and genetic lrerature are 
diffrult <5 interpret Secerse of the seemingly 
interchangeable use of the terms hy>ertnchosis and 
hirs ities. 

The aetiology of this torr of Eypertrichosis 1s 


obscure. It has been suggested that body hair 1s an 
‘atavistic relic’. This concept, however, is not 
suppcrted by detailed observations of hair patterns 
in many species of animals, including primates, all of 
whom have completely different patterns,’ the most 
prom_nent being the direction of hair growth on the 
back. In animals the hair grows from the midline 
towards the belly so that, ın a quadruped, the hair 
acts as a watershed; in hypertnichotic children the 
direc.ion is reversed. 

It .s often held that ‘racial hirsuties,’ which 1s 
probably identical to the hypertrichosis descnbed 
above, is common among Asians.’ It is clear from 
this report, however, that hypertrichosis does occur 
in white children, although it may appear to be more 
prevelent among Astan children as their dark hair ts 
more noticeable. The relative absence of body hair 
in the Mongoloid races further confirms that racial 
differences do occur.° 

It is unknown if the pattern of hypertrichosis 
descnbed represents an abnormal entity or whether 
it occurs as an extreme form of the normal range of 
hair growth. Larger population studies of children 
will >e required to determine this issue. 
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Budd-Chiari syndrome treated by Senning operation 
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SUMMARY Budd-Chiari syndrome was diagnosed in 
a 13 year old boy who presented with ascites 
Angiographic studies showed occlusion at the ostia 
of the hepatic veins. This was treated surgically by 
the Senning operation of transcava] dorsocranial 
resection of the liver and hepatocaval anastomosis. 
The patient’s ascites cleared and he remains well 10 
months after surgery. 


Budd-Chian syndrome is characterised by hepatic 
venous outflow obstruction. The obstruction may 
occur at any point from the efferent vein of the 
hepatic lobule to the supradiaphragmatic part of the 
inferior vena cava. In Parker’s review of 115 cases of 
idiopathic Budd-Chiari syndrome 44% were associ- 
ated with occlusion of the hepatic vein ostia, but 
most cases also had distally situated lesions.! 
Although in many instances the aetio_ogy is obscure. 
certain causes are well known These include 
thrombotic disorders such as polycythaemia, oral 
contraception. systemic lupus erythematosus, and 
paroxysmal noctumal haemoglobinuria. Tumour 
invasion of the hepatic veins and inferior vena 
cava—for example, by Wilms’ tumour—is well 
recognised. Webs ın the inferior vena cava, presum- 
ably congenital, cause membranous intraluminal 
obstruction Veno-occlusive disease of the liver 
associated with drinking bush teas ts a relatively 
common cause of the syndrome in certain parts of 
the world Budd-Chiar syndrome may be a sequel 
to blunt abdominal trauma such as road traffic 
accidents. Constrictive pericarditis may present as 
Budd-Chiari syndrome. 

The potential for corrective surgery is limited to 
those cases where a discrete distal anatomical lesion 
such as a congenital web in the infenor vena cava is 
found.’ Senning has devised a techniaue of transca- 
val dorsocramial resection of the liver in cases of 
juxtacaval hepatic vein occlusion.* We describe a 13 
year old boy who presented with Budd-Chian 
syndrome secondary to hepatic vein occlusion who 
was successfully treated by a Senning procedure. 


Case history 


This 13 year old Asian boy was referred with a two 
month history of ascites. He had been well apart 


from a road traffic accident six years previously 
when he was knocked down by, a car and struck in 
the abdomen and legs. He presented as a thin boy, 
his weight was 34 kg (10th centile), his height 142 cm 
(10th centile) He was not jaundiced and there were 
no signs of chronic liver disease. Abdominal ex- 
amination showed gross ascites and 3 cm hepa- 
tomegaly. The differential diagnosis at time of 
admission was tuberculous peritonitis, malignancy, 
or chronic liver disease 

Results of initial investigations included haemog- 
lobin 12-3 g/l, erythrocyte sedimentation rate was 
1 mm ın the first hour, prothrombin ratio 1-5. The 
results of liver function tests were. bilirubin concen- 
tration 24 umol/l, alanine aminotransferase activity 
27 IVA, and alkaline phosphatase activity 399 
KAU/I. Albumin concentration was 40 g/l. Diag- 
nostic paracentesis of the abdomen showed a 
protein content of 28 g/l, no organisms or malignant 
cells and no acid fast bacilli. Mantoux test 1/10 000 
was negative A computed tomogram of the abdo- 
men showed ascites but no evidence of an intra- 
abdominal mass He then had an exploratory 
laparotomy at which 600 mi of ascitic fluid was 
removed The liver was swollen, hard, and microno- 
dular Histology of an open liver biopsy specimen 
taken at laparotomy showed centrilobular distention 
and congestion consistent with early Budd-Chian 
syndrome. 

Abdominal ultrasound examination showed 
ascites, normal Itver texture, and patent hepatic 
veins An echocardiogram showed normal cardiac 
structure and function with no evidence of pericar- 
dial constriction. An inferior venacavogram via the 
left femoral vein was performed during which the 
catheter passed freely from the inferior vena cava 
into the right atrium thus excluding a web ın the 
inferior vena cava. Contrast injection showed side to 
side narrowing of the intrahepatic part of inferior 
vena cava. Transcatheter pressure measurements 
made above and below the narrowing showed a 
pressure gradient of 10 cm of water. The hepatic 
veins could not be entered and on contrast injection 
there was no retrograde filling of the hepatic veins 
Only a small cluster of veins in the caudate lobe 
could be opacified (fig 1). The appearances were 
interpreted as showing hepatic vein occlusion and 
extrinsic compression of the infenor vena cava. This 
was confirmed by percutaneous transhepatic 
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Fig] Lateral view of infer crven 1 cavogram showing 
loca. concentric narrowing of Tatra epatic part of the 
fenor vera cava 





venography. Contrast 13 ected into the liver paren- 
chyma from the right azii ung a 22 gauge needle 
outined normal branch.ag h2patic veins in the right 
anc left lobes. Flow was s!2egish and the hepatic 
verms were occluded az their ostia (fig 2) 

Management of the as.1te; included salt restric- 
tion to 20 mmol/day and Tud restriction to 800 mi. 
Diuretics were given as garemolactone 100 mg three 
times a day and fms2mide 50 mg daily. The 
prcthrombin ratio incrsased to a maximum of 2 5 
and was treated by injections of vitamin K. Serum 
albumin fell to 27 gT ard was maintained by 
intermittent infusions zf salt poor albumin. 

te ther. underwen’ z Senning operation. The 
heart was exposed via a nedan sternotomy incision 
and he was placed on cardiopulmonary bypass The 
abllomen was opened tc the imbilizus Several litres 
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Fig2 Fercutaneous transhepatic venography 
Parerchymal contrast injection into nght lobe (arrow) 
show ng patency of intrahepatic veins and occlusion at ostia 
of the hepatic veins 


of ascitic fluid were aspirated and both lobes of the 
liver were seen to be grossly congested The 
diaparagm was split vertically and the inferior vena 
cava was dissected until ıt disappeared into the liver. 
The inferior vena cava was opened longitudinally 
starting in the supradiaphragmatic portion and 
carr ed down into the liver. Dissection of a vertical 
incision into the liver substance and excision of Itver 
tissLe anterior to the caval wall allowed the identifi- 
cation of hepatic radicles in the mght and left lobes. 
These were difficult to identify owing to consider- 
able fibrosis and thickening of the surrounding liver 
tissLes These venous radicles were opened up with 
prozes and immediate drainage of large quantities 
of tiood resulted with considerable decompression 
of the liver. A hepatocaval anastomosis was then 
per armed opposing the liver to the cardiac end of 
the infenor vena cava. The inferior vena cava was 
closed transversely by continuous suture so as to 
widen the cava immediately above the liver 
Festoperative recovery was uneventful Liver 
funcion tests, albumin concentrations, and pro- 
thrombin ratio returned to normal values The 
patent remains well, and is free of ascites and off all 
medication at follow up 10 months after surgery. 
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Discussion 


Diagnosis of chronic Budd-Chiart syndrome should 
be considered in patients presenting with ascites, 
hepatomegaly, and normal or mildly deranged liver 
function tests. The diagnosis may be suspected if a 
technetium colloid liver scan shows decreased hepa- 
tic isotope uptake, except in the caudate lobe where 
uptake may be normal or increased; or if hepatic 
veins with normal blood flow, as shown by Doppler 
imaging, cannot be identified on ultrasound scan- 
ning Definitive diagnosis is made by a liver biopsy 
specimen showing the characteristic appearance of 
centrilobular sinusoidal distension 

Patients with chronic Budd-Chiari syndrome are a 
heterogenous group because of its multifactorial 
aetiology, and prognosis for individual cases is 
variable. The overall prognosis 1s poor with a five 
year survival of 20-50%. A recently reported series 
associated poor prognosis with malignancy, parox- 
symal nocturnal haemoglobinuria, hepatic failure, 
and portal hypertension Ž A better prognosis was 
associated with remediable causes such as surgically 
treatable webs ın the infenor vena cava. 

The angiograpic techniques of cavography and 
percutaneous transhepatic venography allow the 
vascular pathology of chronic Budd-Chian syn- 
drome to be localised precisely.® Other reports have 
emphasised the potential for surgical management 
of inferior vena cava webs.’ Previously the prog- 


nosis for patients with hepatic vein occlusion was 
poor but the Senning procedure offers treatment for 
this group. 

The aetiology of this boy’s hepatic vein occlusion 
is uncertain The collagenous reaction which 
occluded the hepatic veins may have been secondary 
to trauma sustained in a road traffic accident. The 
present case shows the value of full angiographic 
study of patients with chronic Budd-Chian syn- 
drome as localisation of the site of Cosiucton may 
allow remedial surgery. 
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Current topic 


Prevention of mental handicap and developmental 
disabilities in South East Asia 


I B GARDAARWALLA. S LINGAM AND D R HARVEY 


Conmonwesa‘th Associat.cr for Mertal Handicap ard Developmental Disabilities 


The “ational Population and Fami Development 
Board, Melaysia, in association with Malavsian 
Paedeatric Association anc Commonwealth Associa- 
tion Sor Mental Handicaz and Deve-opmental Dis- 
abrites (CAMHADD) ad a workshep in Kuala 
Lumpur in September 1926 on prevertion, early 
det®:tion, and intervent cr oi childhood handicap. 
The mnain objective was ta identify those problems 
for which practical prograrrmes of implementations. 
with special reference tc Malaysia and other South 
East Asian countries, ccul be initiated The work- 
shor was zttended by 3@iavited exert; on mental 
retardatioz rom South Ezest Asia end other Com- 
mcrvealtt countnes Durne the two cays various 
aspects of mental retard: tion aere discuzsed and the 
tolicwing -ecommendat.ans were made. 


I. Evevaleace and early identification of develop- 
memal disabilities and mental handicap 


Devzlopmz2ntal disabilatzes and mental handicap 
present a problem that must be recognised in all 
part: cf the world. In ord2- <c plan services for those 
affe=ted ıt is essentia. “hat well designed data 
collection systems shou.d be used to determine the 
pre-alence and causes. A general screening test for 
devzlcpmental delay wil cetsct most disabilities but 
it way Miss some impa.rments suca as functionally 
imp >rtant hearing loss o- squint, There is, there- 
fore, a need to develop simple tests, appropriate for 
ezch community, for thcse specific impairments for 
wach treatment is cvatlasle. The tests would 
require careful evaluation before using them with 
ger2ral screening. 


2. Health education amd prefessicnal training 


A 3reater public aweraiess o7 chilc health and 
d2eloprrent is needed AQ available news media 
should ke used to give practica. infornation about 
nomal d2velopment ari warning sigrs particularly 


to parerts, children at school, community workers, 
and teachers. Health professionals need special 
training in child development and the identification 
and management of disabilities. Special workshops 
should be set up for those who will be responsible 
for training. 


3. Jaundice of the newborn 


Bilirubin encephalopathy is a preventable cause of 
mental handicap and 1s a particular problem in 
South East Asia because of a high incidence of an 
inherited disorder, glucose-6-phosphate dehyd- 
rogenase deficiency. Cord blood screening by en- 
zyme test should be performed on all infants at birth 
and the results reported promptly. It would then be 
possible to eliminate brain damage in this condition 
using light treatment and health education to avoid 
exposure to toxic substances such as mothballs and 
herbal medicines. Parents and health workers 
should be made aware of the serious consequences 
of neonatal jaundice 


4. Implementation 


Because of the well developed child health services 
in Malaysia ıt is proposed that study groups should 
be set up in that country to implement these 
recommendations. CAMHADD could then use the 
Malaysian experience for extending similar pro- 
grammes in other developing countries. 


5. Prevention of mental handicap 


Increasing attention needs to be given to antenatal 
care. particularly to the identification of high msk 
pregnancies and the selection of women for home 
delivery. Immunisation against a number of infec- 
tious diseases—for example, tuberculosis, rubella, 
measles, and polio—will reduce brain damage or 
major disabilities. Therefore every effort should be 
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made to ensure that children have the benefit of 
these immunisations. Accidents are an increasing 
cause of brain damage ın childhood; major efforts 
need to be made to reduce their frequency and the 
death and disabilities which result from them The 
recommendation on genetic counselling made at the 
Bombay workshop! that genetic services, appropri- 
ate for each country, should be available in the 
developing countries, was re-emphasised. 


6. Early intervention and education 


It is the right of all handicapped children to be given 
appropriate education so that they achieve their 
maximum potential. Parents should be encouraged 
to involve themselves in the education of their 
children. In addition self help groups have an 
important part to play It is preferable to initiate 
. intervention programmes early in the child’s life tn 
order to reduce subsequent handicap. 
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The Workshop felt that because the child health 
services in Malaysia were well developed, it should 
be possible to implement most of the recommenda- 
tions in Malaysia and to extend the experience so 
obtained to the neighbouring and other developing 
Commonwealth countries. 


This workshop would not have taken place without the generous 
grant from the Commonwealth Foundation and the British 
Council The local organisation was under the directorship of Dr 
Ah Halim 
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Perrtonal view 


Ccmmunity paediatrics: anxieties on future 


developments 


N GORDON 
Crev= and Macclesfield Reais Authorities 


Since work .ng in the commumity as a clinical medical 
office I have had to alter £ amber cf my ideas and 
belet: built up over 25 years as a ‘hospital doctor’ 
even though I had regular dinics in special schools. 
In rexrospect I realise my concepts of problems in 
the hme, school, and community were limited and 
someames unrealistic. A*ter working in school and 
community clinics for a “ew years I have come to 
reccgise tne expertise tket is needed to provide an 
effer ve service to preschool and schoolchildren. 

F>- those working amccg preschool children a 
dete: 2d krowledge of developmental paediatrics is 
esserrial. Testing for the normal development of 
vision, hearing, and langvege :n young children is 
often difficult, and spect! training 1s needed if 
reliable results are to be obtamed. The complexities 
and uncertainties are well 1 lustrated by a review of 
screeaing t2sts for squint aad poor vision by Taylor.’ 

Ween I used to see a unbe? of so called clumsy 
child=n at the age of 10 > 12 they often fitted into 
my ‘E only syndrome.’ If only someone had done 
something about it a few years earlier it is probable 
that nany of the present 3-otlems would not have 
aris2-. It is not always easy, Fowever, to assess the 
importance of failure of noor tasks at an early age. 
This may 3e due to specifi learning difficulty but 
sociai and emotional faccors may well play a part; 
and considz2rable experience 1s needed in sorting out 
an of en complex condition. Disorders and delay of 
langiage development are also diverse in cause and 
effec. Suca disorders are requently associated with 
abnormal behaviour anc these children are often 
referzed tc the school doxor. The children more at 
risk at being neglected are those who are labelled as 
very Julet ir. the nursery schcol because they say 
noting, and some have frtle ability to do so, but 
cause no one any trouble. Some have deficiencies of 
social skils out of pro>oction to their language 
deficits. 

In a recent review of zutcomes of a random 1:7 
samp e of 1700 school en:ranis born in 1980 in the 


Macclesfield health district it was found that 14% of 
the pupils had conditions previously undiagnosed, 
which warranted referral (C Jones, personal com- 
munication). Deafness was one of the most frequent 
disabilities found. Yet diagnosis and treatment of 
deafness in early childhood can make a very 
important difference to a child’s development. 
Fifteen per cent of the parents indicated on a 
questionnaire that there were problems they wished 
to discuss at the time of the examination and 9% had 
their concerns confirmed. Also of importance is 
discussing a particular child’s difficulties with the 
teacher and school nurse as soon after the start of 
school as possible. This emphasises the need to 
establish a good working relationship which can only 
be achteved by meetings on the school premises. 
There are arguments on the timing of the school 
entry examination’ and how selective it should be.° 
With limited resources, which are not likely to 
improve in the immediate future, there are strong 
reasons for concentrating the doctor’s work on the 
neurodevelopmental examination and on certain 
aspects of the physical examination (for example, 
heart, chest, testes), and on children with appreci- 
able growth and sensory problems found on screen- 
ing tests done by paramedical personnel. 

Now that there are more handicapped children, 
and even those with severe disabilities, attending 
primary and secondary schools, accurate assessment 
of the child’s condition is even more important. If 
this 1s done at an early age plans can be made for 
providing any suitable help especially if there is 
progressive disability. The doctor working with 
handicapped children, whether in mainstream or 
special schools, must have adequate knowledge of 
paediatrics and related specialties. This knowledge 
should include what 1s known about the causes, 
natural history, and treatment of conditions, and 
when applicable the genetic implications. It is still 
surprising how often parents and older children have 
not been offered genetic advice. Twelve out of 70 
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pupils in a Salford special school were found with 
identifiable genetic disorders who had not been 
offered advice (I McKinley, personal communica- 
tion). (They included children with congenital eye 
defects.) Referral to a clinical geneticist 1s usually 
required. 

Often the families of handicapped children need 
skuled advice from several disciplines and this 
should be coordinated in the community. Realistic 
goals can be set with knowledge of home and family 
circumstances. Adequate resources and time must 
be devoted to this work 

At primary school many problems can arise that 
need expert attention and these often need to be 
discussed in detail with both parents and teachers. 
These include failure to acquire motor skills at the 
expected age and disorders of language develop- 
ment including all aspects of literacy with the 
implications of these for learning in general. Clumsy 
children can sometimes lead very unhappy lives at 
school.* Assessment and management of children 
with learning disabilities needs the aptitude to work 
as a member of a team, and as a coordinator when 
appropriate, as well as a knowledge of learning 
disorders. The doctor working in the school 1s at an 
advantage when it comes to involving health profes- 
sionals (therapists, nurses, orthoptists, audiometn- 
cians, dietitians, chiropodists, dental services, 
general practice, and specialist medical services). 
Advice for teachers will be needed on children with 
visual and auditory problems and long term dis- 
orders such as asthma, diabetes, and epilepsy. 

I have been impressed recently by the number of 
children showing evidence of nasal obstruction and 
suffering as a result of this. Apart from breathing 
through their mouths and snoring at might therr 
school performance may deteriorate because they 
are so sleepy during the day.° This information may 
only be available from their teachers, and no doubt 
there are other examples of conditions that could be 
improved as a result of collaboration between 
teachers and doctors. 

If teachers are involved in the management of 
children with long term disabilities, especially those 
with epilepsy, this improves the lot of the affected 
child and the understanding of peers. This is only 
possible, however, if the teacher has reasonable 
knowledge which 1s likely only ta be available from 
the school doctor. Several children have been 
referred ta me by teachers who have been the first to 
notice petit mal. One of these children was obvi- 
ously having non-convulsive status epilepticus, 
although the mother had been told there was 
nothing to worry about 

Close links will often have to be made with 
educational welfare, child guidance, and social 


services when dealing with emotional and behaviou- 
ral disorders, including the management of children 
at nsk from physical, sexual, and mental abuse. 
Helping these children ts time consuming and needs 
knowledge of how to recognise the suffering child, 
the best approach to child and parents to avoid 
doing more harm than good, and how to cope with 
follow up. These and other problems can be in- 
cluded under the term ‘educational medicine’, as 
they may all possibly interfere with the child’s learn- 
ing m school. 

When it comes to secondary school education a 
particular skill is also required by the doctor 
concerned in trying to help with the complex 
emotional and behavioural disorders which can 
develop at this time of life. These include deficien- 
cies in social skills, excessive anxiety or withdrawal, 
a variety of sexual problems, and all the complica- 
tions of drug and solvent abuse. School doctors can 
assess and give primary care to these children before 
deciding on the need for psychiatric opinion,° but 
this requires a degree of expenence and training 
which at present relatively few doctors possess. 

I was certainly impressed recently when attending 
a clinic in a secondary school run by a (women) 
senior community medical officer. The problems 
presented by the children were varied and complex, 
and although I thought that many of the girls would 
come and tell her their troubles I was surprised how 
often the boys did too. A school nurse can be a 
key figure in the secondary school and a number 
are, but I am amazed how often such schools do not 
have a nurse in attendance for long periods. The 
teachers and pupils need to see the doctor and nurse 
often enough to known who they are and to be 
willing to talk to them. 

If intervention is to be successful sufficient time 
and commitment is essential, and the doctor recog- 
mised as a colleague by the school staff ts at a 
particular advantage. Anyone who dismisses the 
importance of this work and of other tasks such as 
immunisation does a disservice to children, because 
the potential for prevention of disabilities and 
minimising their effects is great Before working in 
the community I had not realised the extent of this 
work. Had I known I feel sure that my work as a 
paediatric neurologist would have been more effec- 
tive. (This is the motivation for wnting this paper, 
particularly with the anxieties over the plans for the 
future development of community services.) 

Uniformity in planning services should be ques- 
tioned Needs and circumstances of children vary 
widely—for example, between a self contained mural 
community and an inner city area. Solutions may 
require maintaining a number of options 

A major problem ts the relative lack or equivocal 
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outcor-e of research in coxm-mty health. Policy 
decisicis can be taken on frcanciai grounds by 
people who Aave little direct, practical knowledge of 
this work. Abolishing the irc force’ and dividing 
medice. provision for chidsen in the community 
betweea the general pratiiocer and consultant 
paediasician may not be a desirable development in 
all arezs of tne country. Ccrmnenity paediatrics lays 
a great Jeal of stress on prey2itetive medicine which 
inevitaaly entails a lot of roatice work. In discus- 
sions a.distirction must be mide between screening 
and he=lth surveillance. Th former is the identifica- 
tion of disease in a populaziom aid in the latter the 
concer? is tke health and derelcpment of a unique 
child; and this difference 5 zot always made.’ 
Routine examinations dc we-tify a variety of 
conditizns from undescendec testes to heart mur- 
murs azd defective sensory inou: chennels but more 
information 1s needed on tae zos: effectiveness, 
sensitity, and specificity cf these exercises. 

Therz is szill controversy over who should test, 
particu arly in screening tests and at what age they 
should >e carried out Hod2*ul.y establishment of 
consultant posis in commrtrity child health will 
facilitate studies to clarify zhe role of the school 
nurse and the doctor givinz primary care What is 
not in coubt ıs the need fcr all dractitioners to be 
well traned, and in the case of those not medically 
qual:fied, they must be adeqnately supervised and 
willing <o refer children wick <articular problems 
when tesse occur. There are questions of responsi- 
bility if errors should occur 

Concentrating primary caze for children in gen- 
eral practice should be evalmated oy pilct studies. In 
many aseas this may work ~vell as the doctor will 
know tke families, which is cEer so important, and 
can prescribe when necessary. Wen zhe administra- 
tive bo-ridanes of educatiom and tealth are roughly 
the sam2 there should not te o-zanisational prob- 
lems, bet in large conurbatioas wth mobile popula- 
tions th 3 may well not be sc. Also there must be an 
adequate number of doctor: imterested in commun- 
ity paec_atrics and adequat 4 trained. Even more 
importamt 1s their commitcxrent to the work, for 
example ıt seems essential -het the climes must be 
held ın -he schools and no:12 tte surgery so that 
there can be full cooperation witi teachers who are 
direcily involved with the zld: progress 

Whitr-ore stresses that tc 92 effective the school 
docter must visit each of 1s sciools at frequent 
interval: é In many areas ths may be unrealistic for 
a long fame tp zome but tLe reasons ke gives are 
certainly persuasive. They -uclude making a com- 
prehens-ve ch2c< on the hezk ead development of 
each child on school entry; Iscussing the results of 
this examination with paren’s anz teachers; offering 


advice as seems necessary, on the child’s continuing 
nealth care and education, examining or interview- 
ing chi dren, or both, on request and at a stated time 
soon acter starting at secondary school; offering to 
organise treatment for any physical or developmen- 
tal disercer found on examination, and being an 
accessile source of advice and support to the school 
nurse 13 her contribution to an agreed programme of 
health suzveillance and health education. Bax has 
pointec. out that during term time the school child 
spends more time with teachers than parents, and if 
the doztor who ıs trying to help cannot visit the 
child’s school this 1s likely to lımıt the role he can 
have. Fe may be unable to assess the child’s needs 
and to -ntegrate the medical aims with those of the 
teachers. This inevitably takes up a lot of time and 
may nc: be possible for general practitioners who 
«re already hard pressed by the other calls on their 
services 

To maintain the help that children so often need ıt 
seems “nat, particularly in cities, the work of the 
clinical medical officer should continue, at least fora 
considerable time If this 1s so there will be some 
community medical officers who will work from 
group 2ractices, but some may wish to remain 
indeperdent as they did not enter the field of 
community paediatrics to be part of the general 
practitioner services but to advance to a higher 
grade n community paediatrics This seems a 
reasonable ambition and in my opinion such a career 
structure should be maintained. Also some part time 
posts should be kept, despite administrative difficul- 
ties, to enable those with special skills to continue 
working while their own families grow up 

Few would disagree that community paediatrics 
should ze consultant led, and that with few excep- 
tions fu:ure senior community medical officer posts 
should be regraded at this level, with the appropri- 
ate experience and training that this implies There 
are problems to be solved tn the grading of those at 
present in post, and there are many such doctors 
who have an exceptional expertise to offer and do 
not wisi to undertake the necessary training and 
examinetions to be a consultant. It would therefore 
seem reasonable to allow some of these posts to 
continue at a non-consultant grade, perhaps on a 
persona. basis. 

It 1s obvious that any consultant paediatrician 
working in the community must have a major 
commitment to the community services. There are 
argumemts favouring the involvement of consultant 
commu ity paediatricians in acute paediatrics and of 
their being in charge of hospital beds but by the 
nature f the work acute paediatrics must take 
priority at times over all other duties, and time must 
be allowed to keep up to date with the rapid 
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advances in this field There may well be advantages 
in being in charge of some beds in hospital so that a 
child can be admitted for medical or social reasons, 
but not being on any rota. Although the number of 
beds allocated to a particular consultant is no longer 
the status symbol it used to be, an involvement in 
the work of the hospital wards may help to place the 
consultant community physician on an equal footing 
with other colleagues. There are certainly a number 
of precedents for such an arrangement 

The concern of those already working in the 
community seems to be the danger of acute paedia- 
trics being the main interest, with community 
paediatrics being a secondary one, while among 
hospital based paediatricians who may not realise 
the full variety of work involved there may be a 
feeling that this is a perfectly rational arrangement 
Perhaps the strongest argument against an involve- 
ment with acute paediatrics is the amount of work 
that needs to be done in the community and the 
attitudes that have to be developed if this work ıs to 
be successful. 

If standards are to be maintained and improved 
and people of the calibre needed are to be attracted 
to community paediatrics it 1s essential to establish 
better training, better conditons of work (at present 
often fragmented and carried out in unsatisfactory 
circumstances), a better career structure, and better 
facilities for research. The interests of doctors differ 
considerably. Whether they are general pract:tion- 
ers or consultants they will have concentrated their 
training in different ways. For example there is no 
guarantee in a group practice that one member 
wants to be involved in paediatrics. Opportunities 
for training ın community paediatrics are not the 
same ın all parts of the country and there 1s no doubt 


that training others takes up a lot of time of people 
who are already hard pressed by service duties. 

In summary, my concern for the future is that, 
accepting that reorganisation 1s needed, this may 
lead to a loss of commitment to community paediat- 
rics and a loss of some of the skills developed over 
the past few decades. If improvements do not occur 
it is the children who will suffer. Managers must be 
convinced by those with practical experience that 
depriving children of such services will in the long 
run be a false economy. Changes must not only 
serve the interests and claims of the doctor but must 
first of all be able to answer the question in the 
affirmative: does it help the children? If the needs 
are so vaniable, a number of options must be 
maintained 


Thanks are due to Dr Martin Bax, Dr lan McKinley, and Dr 
Kingsley Whitmore for their very helpful comments 
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Cerebral blood flow velocity variability 
in infants receiving assisted ventilation 


Sur, 


We read the article by Rewai etal with great interest ! 
In the absence of any recording of blood pressure it 1s 
not pxssible to say whether perturtaticns ın cerebral blood 
flow sclocity result from tranimissior within the artenal 
system, or “rom the effects 9: changes in cranial venous 
vclure, wh.ch are also know2 to affec: it. Unfortunately, 
as these diferent effects tend to be opposite in direction 
and cit of pkase with eac wether, it 1s not possible to 
distinzuish between them br a1 azalysis of cerebral blood 
flew .elocity and respiratcr7 phese alone The lack of 
distinction Between the twa effets .s underlined by a 
failure to find a difference r. the coeficient of vanation 
expressed as a percent (CY %} of the spectrum area 
between the 2pnoeic and syr chrorously ventilated groups. 
This 13 the more surprising a: tis Known that the effects of 
passive lung inflation y spemtanc us inspiration on left 
ventrioular cutput and intracraiia venous volume are not 
only <pposite in direction. but also quite different im 
mégnrude Our own work saggests that the CV% is 
ingcci~ate at low levels of variability such as those 
encountered daring muscle peralysis and ventilation ° 

Anather fotential inaccuracy in :he use of the CV% of 
the spectrum area lies in is reaance on the relative 
frequencies of respiration aad heact rate; if spontaneous 
respiratory effort 1s occurnme mretularly or infrequently, 
then tze duration of 10 cardiac «yc es may not be sufficient 
to quentify “he effects of tH: acti ity on cerebral blood 
flow väocity. We have found good correlation between the 
CY% over 20 cardiac cycle: {sez in Perlman’s original 
wo-k) and an estimate of regpirazon induced vanabihity 
using zpectrel analysis, at least in aortic blood pressure, 
dunng spontaneous respirat cr.* 

Perkaps the most importa, eect of any treatment 
design=d to stabilise the patte-n of respiration in the first 
days c= life 1s to prevent epicodes of crying, Valsalva 
manoeavres, and pneumotheraces which can affect both 
intracrnmial venous volume and a-terial blood pressure 
adverscly 
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Drs Renme and Morley comment 


We thanks Drs Bignall and Rivers for their interest in our 
>aper Cur present system allows the collection of only six 
seconds’ worth of Doppler information, which was the 
-eason for choosing 10 cardiac cycles, but the spectrum 
zenerated was from a fast Founer transform and a Duplex 
zystem, which may bear more relationship to velocity than 
the continuous wave system used by Perlman and Volpe ' 
‘While accepting that the area under the curve measured 
with computer assisted planimetry is a relatively crude 
midex of variability the method was sensitive enough to 
detect differences between synchronous and asynchronous 
rentilaticn end the values for variation are in good 
egreement with other estimates of vanability in systemic 
ertenal pressure * We feel that the protocol, in which each 
mfant acted as his or her own control and the velocity was 
measured with exactly the same technique in both types of 
ventilator interaction, adds confidence to what was a 
Lighly significant result (p<0-001). 

Further work ts undoubtedly required on the underlying 
causes of variability and its accurate detection, and on the 
possible benefits of non-tnggered synchronous ventilation 
Changes in central venous pressure are tmportant and have 
teen shown to occur sometimes opposite to the systemic 
arterial pressure swings, meaning that the changes in 
cerebral perfusion pressure are more marked | We plan to 
scudy th:s interesting phenomenon further with an 
improved method allowing rapid computer estimation over 
several minutes. 
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Management of sexual abuse 

Sq, 

Des Hobbs and Wynne stress the importance of reflex anal 
dilatation as a sign of anal sexual abuse.' In therr reply to 
Dr Roberts scepticism concerning the reliability of the 
observation, they state ‘We hold by our view that reflex 
dilatation of the anus correlates highly with contmuing 
abuse , aad is not found in diseases such as thrush, 


threadworms, or constipation’ While not wishing to 
dispute this statement entirely, we do not beliéve that 
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on, 


reflex anal dilatation occurs exclusively in cases of sexual 
abuse. 

In a recent experience at this hospital, a 7 year old boy 
was admitted with non-specific abdominal pain, vomiting, 
and penanal soreness Physical examination showed red- 
dening of the anus, an anal fissure, and marked reflex anal 
dilatation, a diagnosis of sexual abuse was considered on 
the basis of these findings There were no other features to 
support the diagnosis, however, and the child seemed a 
cheerful, well adjusted boy who enjoyed an excellent 
relationship with his parents. 

Before voicing our suspicions, further questioning showed 
recent onset of mild diarrhoea containing mucus A barum 
follow through examination subsequently showed extensive 
changes of Crohn’s disease in the terminal ileum Colono- 
scopy confirmed mucusal ulceration in this region, and 
histology of a biopsy specimen was consistent with Crohn’s 
disease. The child was started on an elemental diet, and his 
symptoms and signs resolved quickly 

Drs Hobbs and Wynne point out that they never base 
their diagnoses of abuse on the anal dilatation reflex alone. 
but in conjunction with other signs of anal damage such as 
*,.. fissures, veins, thickened perianal skin, scars A 
etc.' These abnormalities, however, are all common 
findings in the 46% of children with Crohn’s disease who 
have anal involvement at time of presentation.” Presumably, 
reflex anal dilatation occurs in some of these children in 
response to the pain often associated with penanal lesions 
in Crohn’s disease 

This case emphasises the importance of not relying on 
anal signs alone when diagnosing child sexual abuse. 
Crohn’s disease occurs ın approximately 1 child per 10 000, 
and, although uncommon, does appear to be increasing in 
incidence * It would, therefore, benefit paediatricians and 
general practitioners to bear the condition in mind when 
diagnosing child sexual abuse on the basis of abnormal anal 
findings. 
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Anal dilatation and anal dilatation 
reflex associated with severe 
haemorrhagic colitis 


Sir, 


There is no doubt that dilatation of the anus and the anal 
dilatation reflex can be assoctated with penetrating anal 
abuse Recent controversy has focused on these two 
features, particularly the latter, among the many manifes- 
tations of child sexual abuse Clearly doubt exists regard- 
ing the validity of these two signs as sole indicators of anal 
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sexual abuse in children They have been described also in 
Crohn's disease! and constipation (the passage of a very 
large formed stool) * It remains part of the controversy 
whether other local irritant or inflammatory conditions 
such as threadworm and rectal candidiasis can be associated 
with these signs ? > 

We recently admitted a toddler, aged 13 months, with a 
three day history of watery diarrhoea For the two days 
before admission his stools were bloody and frequent, he 
was lethargic and unwell but not febnle He had not 
received any medication, and his parents dented adminis- 
tering rectal preparations or using rectal thermometers 
His bowel motions had previously been regular and soft, 
without pain or bleeding 

On examination the perianal skin was reddened, and the 
anus was 2 cm patent, showing red anal and rectal mucosa 
with oedema blurring the pectinate line Gently parting the 
buttocks resulted in reflex anal dilatation by approximately 
a further centimeter. There were no abnormal neurological 
signs. Careful questioning of both parents independently 
yielded the same story: the anus had become patulous on 
the previous day, from which time his diarrhoea had been 
‘running out of him’ 

During his admission he developed the colitis associated 
haemolytic uraemic syndrome No pathogens or toxins 
were isolated from his stools, although ıt 1s thought that 
most patients with this form of the disease have been 
infected with verotoxin-producing Escherichia coli Six 
weeks later hts anus was entirely normal, and remained so 
on a subsequent admission 

We conclude that rectal inflammation may be associated 
with unexpected dilatation of the anus and the anal 
dilatation reflex It would be pertinent to ask ‘how little (or 
how much) inflammation or irmtation is required?’ and, 
‘for how long after the inflammation has clinically settled 
can these signs persist?’ 
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Immunisation in the 
immunosuppressed child 


Sir, 


We read with interest the annotation on immunisation in 
immunosuppressed patients ' The author highlighted the 
problems associated with viral infections and the need to 
determine immune state Chickenpox is a common 
infectious illness which can lead to major complications in 
immunosuppressed children. Unfortunately previous iness 
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either befcre or during the >eriod of immunosuppression 
does not necessarily confe~ protectian. This is illustrated 
by to of our patients. 


Case reports 


Caze1. A boy, aged 3 years 5 months, first presented with 
a hissory ol a progressive petech el rash. Physical examin- 
atior showed pallor, bruisiug, and hepatosplenomegaly A 
bone marrow aspirate canfiim2d a diagnosis of acute 
lympnodlastic leukaemia. W2 were unable to obtain a 
hisscy of chickenpox incection and viral titres were 

sgamive for vancella zoscer virus He was started on 
chemptnerapy. After 18 mcnths of treatment he was 
adm- ted with shingles affecting the ophthalmic division of 
the aght tifth cranial nerve: He had a full course of 
acycdvr aid recovered well The titre for varicella zoster 
‘as Ess than 16 He was :ken restarted on maintenance 
chenptherapy but returned Har months later with a severe 
lies essociated with a ty> ca] chickenpox rash. He was 
agzi treated with acyclovr. anc at tne end of this illness 
his vencella zoster titre had rsza to 12€. 


Case 2. A 4 yzar old boy presented with a short history of 
brung, pallor, and lethargy} A diagnosis was made of 
acute lymphoblastic leukaemia. He had had a chickenpox 
Uine=s during the first year >` le and shingles six weeks 
bfo the onset of his acut? levkasmi. Physical examina- 
zon =hcwed scarring in the right Lambar region consistent 
with shingles. Varicella zost2t ire was negative He was 
stacted on chemotherapy brtład a relapse of his leukaemia 
Two anc a half years later At tba time his varicella zoster 
titre was | in 16. He wis restarted on chemotherapy 
and -hree months later develcped chickenpox with a 
typicel rash which was mans ged saccessfully with acyclovir. 
He ceveloped another milc >.ut of chickenpox two and a 
hal mars letez, six months <fer completing chemotherapy. 

Trese two patients illustrate tne orcblems associated 
wita Taricelle zoster infecticas and che difficulty in assessing 
imimone state. It 1s therefore necessa-y to be vigilant and 
prctect wummunosuppressed chickempax contacts with 
zoste- immunoglobulin evea im tke presence of a history of 
expc=ure. 
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The nighly talentec child 


Sir, 

I wa: most interested to read the article by Dr Lask, but 
wisi to take issue with hm or one point In the first 
parasraph he comments ‘: 12 rear old studying for an 
hor.cars dezree at Oxford U-r-versity :s clearly misplaced.’ 
I fea taat Dr Lask ts fallrg mto the trap of confusing 


gifted and highly gifted children I agree that, if a child has 
an FQ of ‘only’ 140 or 150, she would be misplaced at such 
an wistitution at such an age. Many researchers have 
found, however, that the highly gifted, that 1s with an IQ of 
170 and over, are peculiarly handicapped tn the true 
meaamg of the word. they have learning and social 
difficulties and are children with special educational needs. 

In a famous experiment at Harvard, several children 
with exceptionally high IQs were admitted as young as 12, 
and n the report following their graduation the principal, 
Professor Eliot, stated that these students had shown fewer 
psyciological problems, been happter, studied better and 
more effectively, and shown just as good results in their 
examinations as the ordinary students. He felt that the 
experiment had been a great success 

In the Stanford University’s Longitudinal Studies of 
Giftecness, ıt was clear that if a gifted child was allowed 
full heedom to progress at his or her own rate he or she 
achieved their full potential and there were no psychologi- 
cal ‘1ang-ups’ to sort out later It has also become clear 
that, contrary to popular misconception, the highly gifted 
do not burn themselves out early, but continue to show 
supe-1or mental powers right through into old age—as, 
indeed, one would expect. 
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Conductive education for motor 
disorders 


Sir, 

As a zesearch onentated physician and the father of a baby 
with zerebral palsy I would like to comment on the recent 
controversy about conductive education, which you have 
recertly highlighted ın your journal ' * Dr Beach suggests 
that the parents of children who are severely handicapped 
or wko are making only slow progress are drawn towards 
such alternative forms of treatment’ because of suggestions 
by ‘femily and frends, professionals, parents’ groups, or by _ 
the media’ ! In some instances this may well be true, but I 
suspect that most parents do so, at least in part, because 
they have come to realise that their children’s future is 
being compromised by the sad limitations of our health 
service Should parents really be expected to accept one or 
two Lours physiotherapy per week (in some instances not 
even that) as being sufficient for their children? What 
would you do? No parent would dispute Dr Beach when he 
suggests that ‘teams of dedicated professionals’ look after 
their children ' The rub ts that there are simply not enough 
of th2m to go around! While there are justifiable doubts 
abou: the value of conductive education, I fear that there 
can be no doubt that the British system of care for children 
with cerebral palsy 1s grossly underfunded, and [I cannot 


understand why the paediatricians and therapists who 
work in this field have put up with this for so long. 

What then of conductive education? As a physician I 
suppose I should await the results of controlled clinical 
tnals comparing this form of treatment with conventional 
treatment As a parent, however, I cannot afford to wait. 
and I have therefore asked for my child to be assessed at 
the Peto Institute If conductive education turns out to be 
of no benefit I will have lost comparatively little by taking 
him there On the other hand, if conductive education 
proves to be far superior to our conventional approach to 
treatment, I feel I will have enhanced my son’s quality of 
life by taking him to Hungary The msk of not opting for 
conductive education at thts time ts, for me, too great to 
take. 

I commend Mr Sutton and his colleagues at the 
Foundation for Conductive Education in their attempts to 
assess this form of treatment for motor disorders in a 
scientific way, and feel that this work is so important that it 
should be funded by central government and not left to the 
efforts of exasperated parents’ groups and to chanties 
While these studies go on it 1s also important that funds be 
made available to improve existing services for children 
with cerebral palsy, they deserve more than we currently 
provide for them 
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Conductive education 


Sir, 


I have read with great interest the articles on conductive 
education ' ? It is widely accepted that there are variations 
in the availability of paediatric physiotherapy ım this 
country and the methods of treatment No far sighted 
physiotherapist would be dismissive of progress in any 
child nor would wish to diminish parents’ hopes without 
being unrealistic. It remains to be seen whether ıt is 
possible to transpose totally a philosophy from one culture 
to another 
Mr Sutton ends his article with a quote from Measure for 

Measure’ Claudio states ‘The miserable hath no other 
medicine . I add the Duke’s reply,’ 

Happy thou art not; 

For what thou hast, forget’st Thou are not certain 
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Hyperkalaemia, cardiac arrhythmias, 
and cerebral lesions in high risk 
neonates 


Sir, 


The recent report by Shortland ef al on the association 
between hyperkalaemia and cardiac arrhythmias in prema- 
ture neonates ts interesting but the proposed observations 
it reports are not substantiated ' Bold statements about 
‘supraventricular tachycardia’ and ‘bradycardia’ are unsup- 
ported and are contrary to expenmental and previous 
clinical experience. 

The authors have provided no evidence to support their 
diagnosis of ‘supraventricular tachycardia ` They need to 
disprove an alternative interpretation that they were 
observing sinus tachycardia secondary to systemic 
hypotension and that intravenous calcium infusion raised 
the blood pressure, and only indirectly reduced the heart 
rate 

All cases of supraventricular tachycardia have an iden- 
tifiable underlying mechanism Although this can be 
detailed precisely by invasive electrophysiological study, ıt 
may also be predicted fairly accurately from a careful 
analysis of the electrocardiograms. Particular attention ts 
pad to the atrial rate, the P wave morphology, the ORS 
morphology and the relationship between P waves and 
QRS complexes and valuable additional information may 
be obtained if the onset and termination of tachycardia are 
recorded The response to therapeutic manoeuvres may 
also provide an insight to the type of tachycardia. Al 
episodes of bradycardia also have an identifiable mechan- 
ism. This may be slowing of sinus rhythm, or failure of 
sinus rhythm with a nodal or ventncular escape rhythm, or 
atnoventricular block. All of these have been reported in 
association with hyperkalaemia but bradycardias are also 
very common in sick premature neonates and are then of 
great independent significance. 

The experimental_and clinical effects of hyperkalaemia 
on cardiac rhythm are well described The raised serum 
potassium concentration reduces the resting transmem- 
brane potential and thereby slows conduction Although 
‘excitability’ may theoretically be increased, ın practice this 
is not observed but, rather, automaticity is decreased as a 
result of depression of spontaneous diastolic depolartsa- 
tion. Hyperkalaemia may produce a variety of arrhythmias 
and conduction disturbances. Those which have been 
described are varying degrees of atnoventricular block and 
interventricular conduction delay producing a type of 
bundle branch block. Supraventricular tachycardia has not 
been reported and would not be expected. The neonate 
with tachycardia reported by Cohen et al had an atrial rate 
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of o-ly 125/minute which wa: interpreted ircorrectly as a 
tach.cardia ? In fact the Jitient sowed sinus rhythm 
thro. gkour with an intervzamicalar 2onducaon delay on 
ore occasion and 2:1 atriceventricular block on another. 

If we are to accept this report of supraventricular 
tach=cardie caused by hyper<aleemia the acthors should, 
therecore: 


1) Define ‘supraventmcilar tachycardiz and ‘brady- 
cardia.’ 

2) Detail the rate and the duration of tachycardia, 
and their relationsip te plasma pctassium con- 
centration 

13) Describe the elect-ccarciographic caracteristics 
of the tachycardia: aid the bradycerdias. These 
may give a valuable hi «ght inta the mechanisms of 
the arrhythmias 

=) Provide information abcut any observed eletro- 
cardicgraphic abncrrralinies which ze knewn to 
occur in associano aith hyperkelaemnnia (such as 
T wave changes, ORS widening, prolongation and 
flattening of the F aaves, etc) 


It = wmpcertant that the fart ngs reported m this paper 
shoul= be well substantiated because tachycardia secon- 
dary -o hyverkalaemia in Fe neonate has not been 
repor sd previously Just 6 enz would not consider a 
repor on kLyperkalaemia wach did not define hyper- 
kalaemia ard give details cf potassium concentrations 
recorced, sc it is difficult sc zke seriously a report of 
‘suprarentricular tachycardié aid bradycardie’ which fails 
to delne eather arrhythma and gives no details or 
documzntary evidence 


Referer-ces 


' Shorland D. Trounce JQ, Lewcre M1 Hyperkalazmna, cardiac 
arh«hmias, and cerebral lesen it lugh rsk neonates Arch 
D's Dhild '987,62:1139~43 

2 Coh HC, Rosen KM, P ck 4. Disorders of impulse conduc- 
tien znd imoulse formation casc by hyocrkalacmia in man 
Am sfeart o 1975.89:501-9 


C WREN 

Fieemaa Hosputal, 

Freeriat Road, High Heaton, 
Neweasle upor. Tyne NE7 7DN 


Drs Shortland and Levene comment. 


We reed aith interest the orments of Dr Nren We 
define supraventricular techrcardia as a heat rate of 
greater hen 200 bpm with corpletely regular F waves on 
the carziac momtor It 1s ext2ne.y difficult to perform 
full eleccrocardicgraphy in a sc< preterm infantand we do 
not havz facilities for permamn paper recording In the 
infants that we have reported the cardiac rhythm con- 
verted «ver a matter of secouds rrom Sinus rhythm to a 
supraver tricular tachycardia and remained ın that rhythm 
for sam time before suddenl~ reverting to a slower rate 

This does not dccur with sinus tachycardia due D systemic 
hypotension and we think that ths is an unlikely cause for 


our findings We have defined a bradycardia induced by 
hyperkalaemia as a heart below 60 bpm lasting for more 
than 60 seconds ın the absence of other clinically apparent 
causes “for example, hypoxia or endotracheal suction ) 
The arrnythmias we have described all occurred when the 
seruir. fotasstum concentrations were raised, although in 
four infants the arrhythmia preceded the diagnosis of 
hyperkalaemia and in fact had led the medical staff to 
measure the serum electrolytes We are surprised that Dr 
Wren states that supraventricular tachycardia cannot occur 
during hyperkalaemia, although we agree that bradyar- 
thythmias are most commonly descnbed. We encounter 
supraventricular tachycardia only rarely within the first 48 
hours of life in the preterm infant but we have found that 
most cccur at a time when the serum potassium concentra- 
“ions are raised. Although the relationship between 
ayperkalaemia and supraventricular tachycardia ıs poorly 
described, we suggest that they are causally linked 


Selective medical examinations on 
starting school 


fir, 


We read with interest the article by O’Callaghan and 
Colver.' The authors describe a class review after the first 
term, but it is apparent that the children have already 
undergone a four to four and a half year check. From the 
review, 20% of children are selected to be seen, which may 
be a repetition of earlier work 

It ıs not clear whether the four to four and a half year 
cieck 1s a population screen and whether the same doctor 
is responsible for the school review No data on the 
nimbers of problems identified at this check are given, or 
whether any educational liaison ts undertaken 

In the Southampton area with a school age population of 
approximately 63 000 a selective system for school medic- 
ak has been in operation since 1970 All children are seen 
at six weeks and four and a half years, the latter 
representing a preschool medical examination usually 
performed by a clinical medical officer who 1s responsible 
fer school follow up Problems from health visitor assess- 
ments at seven to nine months and two and a half years are 
selected for clinical medical officer attention Most defects 
are, thereZore, identified before a child enters school. 

The preschool examination permits an appraisal of the 
‘whole child’ and all children seen are discussed with the 
headteacher and nurse. The doctor will select out those 
fev children requiring school follow up Selection visits 
each term with the head/class teachers and school nurse 
follow, allowing continuity 

The approach to selective screening adopted by the 
auchors appeared to be rather disyointed involving a wide 
ramge of professionals We should like to be reassured that 
the doctor providing the service looks at the whole child 
and having done so, provides continuity from preschool to 
sctool years 

In corclusion, the article gives the impression that 
selsctivity is a new concept and suggests that blanket 
exeminations are not necessary Two important factors 


seem to be mussing—continuity of care and an appraisal of 
the ‘whole child.’ 
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Drs Colver and O’Callaghan comment: 


Thank you for the opportunity to reply to the letter of Dr 
Berridge and colleagues. We are pleased that they also 
operate a ‘selective system’ and provide further arguments 
to support the concept. 

We argued that ‘selectivity’ is an underused practice, not 
a revolutionary concept. A quarter of the children selected 
to be seen because the preschool record was not available 
had had their essential screening tests and to that extent 
there was repetition We do not understand the criticism 
that to gather information from people who already know 
the child is a ‘disjointed’ approach Technicians are trained 
to use the pure tone audiometer and the Keystone 
apparatus Altogether 98% of children were screened for 
hearing and vision, of whom 7% failed hearing and 4% 
vision Two children over the last five years received 
hearing aids after failing the hearing test and an unknown 
number received grommets We do not known the out- 
come of the vision failures but do know that 90% attended 
their family doctor or optician We recognised the gaps in 
information but already have clearer policy and more 
information than most health districts ' 

A different philosophy towards integration within 
primary care may distinguish the Southampton system 
from ours We feel that preschool surveillance should be 
integrated in primary care,” and that ‘continuity of care’ 
comes best from the family doctor who already provides 
continuity for the majority of medical problems. Parents 
and teachers are best placed to look at the ‘whole child’ in 
the first instance. If a concern presents through school 
which may have a medical component, we agree that the 
school doctor is then ideally placed to look at the whole 
child 

The late Dr Tyrrell argued for fewer, better trained 
school doctors taking referrals from family doctors or 
school nurses, not duplicating their work.* Greater use of 
selective examination and greater emphasis on problem 
orientated work will help define this more restricted and 
difficult role. 
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Dry lung syndrome after 
oligohydramnios 


Sir, 


We were interested to read Professor MclIntosh’s recent 
paper describing ‘functional’ lung hypoplasia after preterm 
membrane rupture (PROM) ' This has not been our 
experience among 30 pregnancies with PROM of greater 
than two weeks’ duration followed prospectively; in that 
series some neonates developed anatomical but not ‘func- 
tional’ pulmonary hypoplasia (as defined by Professor 
McIntosh) ! Eight of the 30 neonates died within 48 hours 
of life from respiratory failure, despite inflation pressures 
of up to 55 cm H.O At necropsy pulmonary hypoplasia 
was confirmed ın all * Of the 22 infants who survived, [1 
required no respiratory support, and 11 required artificial 
ventilation One child had severe respiratory distress 
syndrome and required a maximum peak inspiratory 
pressure of 30 cm HLO, but among the other 10 the mean 
maximum inflation pressure was 17 cm H-O (range 12-25 
em H,O) 

Professor McIntosh attributed ‘functional’ lung hypopla- 
sia to dry lungs, which resulted from leakage of lung fluid 
exacerbated by external compression on the fetal chest In 
our series lung hypoplasia occurred in pregnancies with 
membrane rupture at significantly earlier gestations than 
those pregnancies of neonates without pulmonary hypopla- 
sia (p<0-01), The degree and duration of the oligohydram- 
nios produced by membrane rupture was, however, not 
significantly different between the two groups, which 
suggests that compression on the fetal chest cannot be the 
sole mechanism in producing pulmonary hypoplasia 
Indeed, the most significant difference between our two 
groups was the absence of fetal breathing movements ın 
the group dying from pulmonary hypoplasia, confirming 
our preliminary findings reported earlier * 

Our experience of a further five infants, ventilated 
during the same time period as our study group, but from 
pregnancies not complicated by PROM, has lead us to 
consider explanations other than a ‘dry lung’ for the 
ventilatory pattern descnbed by Professor McIntosh ' 
Three of the infants had severe respiratory distress 
syndrome, evidenced by classical chest radiographs, and 
two were septicaemic All five infants required high 
pressure ventilation (greater than 30 cm H,O) both for 
resuscitation and subsequent ventilation After 72 hours, 
and with improvement in both conditions, the ventilatory 
pressures were rapidly decreased and all five infants were 
successfully weaned over the subsequent 48 hours. 
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Marfan’s syndrome in 
mitral valve disease 


Sur, 


We read w.th interest the repor by Marlow ef al on an 
infan= with Marfan’s syndreme and mitral valve dysfunc- 
tion whe died after acute illness with gross cardiac failure ' 
The eathors stated that “disease affecting the mitral valve 1s 
usual y more benign than Wrat of the aortic valve.” 
Th= statement, however, may not 2e applicable to 
infant and young children vith Marfan's syndrome. We 
have -ecently reported on zhe ziinical course and the 
eciocrdiographic findings im 25 children with this syn- 
drom? Pralapse of the mitral valve leaflsts was shown by 
echocerdiography tn all the patients and aortic pathology 
in 30% of thz cases. Five pat ents died dur-ng the follow up 
penod (mean £+4-5 years}, zwo o? then were infants with 
severe mitral insufficiency and progressive congestive 
heart adure. The other three pacients tied dunng the 
secon= cecede of life from zsomplicazions of the aortic 
patho gy. Another series redorted by Sisk et al showed 
thet anoag 15 patients with varfan's syndrome diagnosed 
before 4 years of age, mitra valve dysfunction was the 
leadinz caus2 cf cardiovasculer morbidity and mortality.* 
These data indicate that mitral valve disease ıs the most 
commen case of congestive heart failure and death in 
infants and young children wath Marfan’s syndrome. 
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Med:zal staffing in paediatric 
departments in district general 
hosp-tals 


Sır, 
Dr Nelan is right ! At this hospizel we have only two 


senict house officeis, often with no previous paediatric 
expe-ence, on a 1-2 rota, without any intermediate caver, 
to cover general and neonatal wards including labour ward 
resuscitation We do not therefore have a | 3 rota, nor a 
‘safety net’ Five years of local discusstons have not altered 
this What is needed is a united and forceful voice from the 
British Paediatric Association nationally. coupled with 
speciric advice for consultant paediatncians on how to get 
past ne embargoes on increasing junior staff 
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Mat=2rnal narcotic abuse and the 
new crm 


Sir, 


We were interested in the report by AlRoomi et al 
concerting maternal narcotic abuse and its effects on 
newbo-n infants.' Women on Merseyside smoke heroin 
rather zhan inject it and we would lıke to report aspects of 
our experience of 37 infants born to women who inhaled 
heroin- 

(1) AlRoomı et al used phenobarbitone and chloral as 
first lre drugs for the treatment of symptoms, but they 
make mo comment on the effectiveness of these agents In 
our serzes 15 (40%) babies also developed withdrawal signs 
but ourinitial experience with phenobarbitone by injection 
was disappointing We subsequently tried oral chlorproma- 
zine, wuci we stopped using because of its epileptogenic 
potential, although ıt was effective We now consider that 
treatment with pure aqueous morphine sulphate (0 125 
mg) given orally and as required is pharmacologically 
appropnate, have found it effective, and would recom- 
mend 1s use. 

(2) Ic our senes only eight (22%) children were subject 
to legal constraints, compared with 38% in AlRoomi’s 
series. While this may simply reflect a different approach 
to sociel management, it may be that heroin abuse by 
inhalatien has less disruptive effects on family life 

(3) We also found that these children were not brought 
to hospital for follow up appointments We now consider 
that community based surveillance 1s more appropriate 
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Deadly vaccination 


Sir, 


All doctors treating children need to know about a recently 
published paperback which catalogues in some detail the 
hazards of vaccination.’ 

The gist of this alarming book is that vaccinations are 
dangerous and ineffective, and that safe alternatives are 
available Measles vaccine is said to carry a high risk of 
sequelae including meningitis and multiple sclerosis 
Tetanus vaccine 1s alleged to cause a ‘severe compromising 
of the immune function.’ Pertussis vaccine is proposed as a 
cause of the learning disability currently suffered by 
15-20% of American schoolchildren, not to mention a 
range of other neurological disorders. BCG, diphthena, 
rubella, typhoid, influenza, and mumps vaccine are appar- 
ently just as bad, causing diseases such as cancer, diabetes, 
and arthntis The hazards of all immunisation procedures 
are alleged to be compounded by their supposed ineffective- 
ness. 

The solution, urges the author, 1s to avoid conventional 
vaccination procedures. Instead, parents are advised to 
improve nutntion and hygiene, promote exercise, use 
homoeopathic vaccination procedures (for example, against 
pertussis), use acupuncture, give zinc and vitamin supple- 
ments, and massage the spleen (50 times per minute for 
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five minutes, twice daily, for a week at a time). By a deft 
use of quotations from medical, alternative, and antivivi- 
sectionist material, as well as authorities such as George 
Bemard Shaw, and bolstered heavily by vague pseudo- 
scientific innuendo, the author marshalls his arguments 
Shortly after the book was published, the author declared 
that AIDS ıs not a new disease at all,? and ıs in fact the 
result of polio immunisation ? 

Most doctors will not wish to read or possess this book, 
but they ought to be aware of its existence as it 1s being 
read by parents, some of whom have found the propa- 
ganda compelling 
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Book reviews 


Language Development and Ds )-ders. 
=dited by Wiliam Yule and Michad Rutter 
>p 482 £28 00 hardtack Blackwell Scien- 
afie Publications 1987 ISBN 3-632—- 
)1£22-5 


lhis major work on all aspects o` speech 
ind languaze disorders has be:t lozg 
waited and much needed With 472 sages 
of text. and very full and up to dst: 
‘eference lists to each chapter, it w I! © 
ssential to workers in many diz:cphnss 
who have æ special interest in lirguaz= 
Jevelopmen and ts problems—irdrdiaz 
‘hose in psychology. speech therapy, pa= 
jiatnes, and special education At E72 it È 
very good value (es I can conscierwausd / 
ay having Dovght my own copy efor: 
‘eceiving one for -cview) 

There aie 3] contributors to tice 29 
chapters. They ccver the classiEGiian, 
yrevalence, and causes of langueg= dis- 
yrders, the nature and mechansms; o` 
anguage deve.opment from th: pre 
inguistic stage, inc.ucing its neuro>d clogs 
ind the effec s of the environment; ac the 
‘elation of language and psychiataz dis- 
orders Also included are the pa-ticuler 
anguage problems essociated wrk 1T- 
red visior, hearinz, and intell gence: 
assessment, and intervention includ rg th= 
ise of sign language and microco nputer 
echnology 

The style end standard of the crzpters 
varies. The ‘ive tc which Rutter contr - 
butes are preclic:ably good, and meds s ct 
clanty They state clearly some of thz 
questions one is most often asked (for 
example, Do nursenes help? What sort af 
parental talk Felps children’s language mos? 
What about tilingual homes?), reve-v the 
evidence concisely and give the an.wer if 
there is one Other excellent chapters are 
those by Bishop and Rosenbloom dssi- 
‘Ication), Fletche- (language developrent)., 
=reeman and Blockoerger (deaf anc > ind 
ctuldren’s language). Yule and Bax (1szss- 
nent), and Kiernan (ron-vocal can rnani- 
sation systems) 

The main fault of the book 1s that i B toc 
cong, if it is regardec as a book rather tiar 
a series of ccmnected essays The -lutfu. 
reader who studres m from cover to ccver 
wili have forgctten the beginning before he 
reaches the enc Therz 1s a lot of duplicatron. 
Specific develc pmen-al language discrders, 
the effect of glue ear and the Lendu- 


Kieffner syndrome are among the many 
topics zovered more than once Further- 
more, the same evidence ts sometimes 
used, withut editorial comment, in dif- 
ferent chapters to reach different conclu- 
sicns. Conceming the effects of aorrifically 
2x-rem2 deprivation, Puckering and Rutter 
review nine cases, and conclude that there 
is probably no critical period for language 
development in early childhocd. In the 
qext ciapter, Goodman addresses the 
same issue, and referring to one of these 
eases ( Gente’) reaches an opposite con- 
clusion. 

‘Then, on the question of whether the 
cheracteristic features of baby talk 
(‘rrotherese’) are important in helping 
normal children’s lanzuage development, 
Wells and Gutfreund suggest they are, 
whereas Puckenng and Rutter appear to 
dismiss their importance at one point, but 
then take a different view at another 
Again, ọn the prevaleace and time course 
of language delay, Bishop and Rosenbloom 
say that the prevalence falls steeply between 
ages 3 and 5—which sounds reasonable 
However they cite Silva’s Dunedin study 
as evidence for this it :s therefore puzzling 
in Stlva’s own useful chapter to see a Venn 
diagram showing that in a sample of 857 
children followed lonzitudina‘ly, 37 had 
language delay at age 3, and 48 had ıt at 5 


‘ (hough these only included 20 aut of the 


37 delayed at 3) The explanation must be 
that Silva’s definitions were based on the 
Sih cen ile, so the number of children 
regerdec as delayed at any age must be 
roughly the same 
The editors could have omitted some 
chapters altogether, thus avoiding dupli- 
cation, and they could profrtanly have 
added editonal footnotes explaining some 
oZ the apparent contradictions. Neverthe- 
less, thet and their contributors have pro- 
duced ar indispensable volume It ts inter- 
esting to compare it with the muck slimmer 
volume 11 the same senes on The child with 
delaved :peech. published in 1972, and to 
see the great increase both in interest and 
in knowlsdge of this topic over the past 15 
years ` 
R J ROBINSON 


Road Accident Statistics. By T P Hutchin- 
son Pp 292: £28 hardback Rumsby Scien- 
tric Publishing, 1987 (Available only from 
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the publishers at PO Box 76, Rundle Mall, 
Adelaide, South Austraha 5000.) ISBN 
0-7316-0653-1, 


From the slightly racy style of wnting, with 
a free use of the first person singular, it 
would almost seem as if the author 1s 
hoping that this tome will be read from 
covertocover Itis, however,acompendium 
of information collected from all over the 
world on road traffic statistics, their 
methods of collection, their accuracy, and 
the differences between police and health 
statistics The author's obsession with every 
detail is to be commended in many ways. 
but for a paediatrician looking for simpl¢ 
information on the situation in the United 
Kingdom, ıt would be just as easy to find it 
in Road Accidents Great Bntain published 
annually by the Department of Transport. 
This book 1s much more a source of 
information for specialists groups 
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Paediatric Hip Disorders. By G C Bennet. 
Pp 273: £44-50 hardback Blackwell Scien- 
tific Publications, 1987 ISBN 0-632- 
015098 


This relatively slim volume covers the 
whole range of disorders of the hip ir 
children There are 11 chapters and eigh 
different contributors all from teaching 
centres in the United Kingdom, except foi 
a solitary Australian, I P Torode fror 
Melbourne. The editor contributes twe 
chapters by himself After introductory 
sections on the development of the hip anc 
the paediatric consultation, major problems 
such as congenital anomalies of the femur, 
congenital dislocation of the hip, the irri- 
table hip, and the infected hip are discussed. 
The longest chapter ın the book ıs ¢ 
comprehensive account of congenital dis 
location of the hip from infancy to adoles: 
cence by Martin McNicol of Edinburgh 
Perthe’s disease 1s described by Anthony 
Catterall, who is an acclaimed authonty or 
the subject He makes the point that in ¢ 
disease in which 60% of patients do wel 
without treatment it 1s important to have 
factors ın prognosis to clearly define the 
40% for whom treatment 1s required He 
advises operative containment of tht 
femoral head at msk or for those childret 


resent late and have persistent pain 
1a and tumours are included tn the 


rall the book 1s well presented with 
iHustrations and useful references. It 
e read by orthopaedic surgeons in 
ig and indeed by consultants who do 
ive large children’s practices All the 
butors are orthopaedic surgeons and 
e rounded picture could have been 
ed if there had been one chapter by a 
\atologist with paediatric expertise as 
are a number of occasions where a 
al opinion is invaluable Overall the 
is to be congratulated 
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Health Clinics. By Margaret Barker 
mathan Ferrier Pp 120 £9 50 paper- 
John Wiley and Sons Ltd, 1988 
0471-9 1626-9 


300k ıs designed as a simple intro- 
n to the work of the child health 
It is targeted at general practitioners, 
| medical officers, and junior hospital 
itricians It covers the general features 
d health surveillance and the manage- 
of the types of common physical, 
, emotional, and behavioural prob- 
hat present in the child health clinic 

ile there 1s every virtue tn being 
:, I feel that the book will leave the 
-to underestimate the level of clinical 
nd knowledge that 1s required For 
je, under the section of hearing 
2, there is no emphasis on the level of 
ıl training required to do this com- 
tly Under hearing testing and the 
f the nurse in the clinic, it says that 
linic nurse can help with testing 
ig, though again with no mention of 
aining that would be needed 

‘re are various other pieces of advice 
vhich many of us would disagree For 
Jle, the suggestion that all children 
: growth curve ts persistently below 
d centile should be referred. Another 
zle which many would disagree with 
he statement that children with un- 
ided testes should be referred by the 
f 6 if possible 

all, this ts a disappointing book It 
detail and there are many statements 


in it with which I would disagree, and many 
omissions of further information that I 
would regard as important The final 
chapters of the book covering child abuse 
and handicap I found much more helpful 
and provided a useful summary for the 
child health clinic doctor 
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Developmental and Neonatal Hematology. 
(Pediatric Hematology/Oncology Series). 
Edited by James A Stockman III and Carl 
Pochedly Pp 348 $86-50 hardback Raven 
Press, 1988 ISBN 0-88167~-339-7 


This volume, wntten by a group of Amer- 
can authors, sets out to review current 
knowledge and document progress in the 
haematology of the fetus and neonate It 
does not aim to provide comprehensive 
coverage of all aspects of the field, and the 
book suffers like many other multiauthor 
reviews from some degree of duplication 
However, there are some excellent contn- 
butions within ıt 

Several areas of current interest are well 
dealt with by one or more authors The 
chapters dealing with neonatal haemostasis 
and platelet function stnke a good balance 
between the basic physiology and its clini- 
cal application Erythropotesis by Mark 
S Brown ts similarly well structured, with 
chapters on fetal and neonatal erythro- 
poiesis, followed by chapters dealing with 
physiologic anaemia of infancy and factors 
influencing its severity 

The review of blood component treat- 
ment points out clearly the risks of trans- 
fusion in the neonatal setting, and should 
be useful reading to anyone regularly ın- 
volved in paediatric transfusion Another 
highlight ıs the very thorough chapter on 
neonatal isommune thrombocytopenia by 
V Blanchette It might, however, have 
benefitted from more discussion of the 
commoner problem of maternal and neo- 
natal autoimmune thrombocytopenia some- 
where in the volume. 

On the negative side, the chapters on 
haemolytic disease of the newborn do have 
some duplication and one questions whether 
technical details of exchange transfusion 
techniques are appropmate in this setting. 
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Overall, this book achieves its purpose 
It provides several stimulating reviews in 
key topics, it is well written, very weil 
referenced, and clearly indexed It will be 
useful to interested haematologists and 
paediatricians dealing with neonatal pro- 
blems The excellent physiologic reviews, 
however, merit a wider readership 


P J DARBYSHIRE 


Adult and Pediatric Urology. Edited by J Y 
Gillenwater, J T Grayhack, § S Howards, 
and J W Duckett Pp 2095: £168 hardback 
(two volumes). Year Book Medical 
Publishers, 1987 


This book gives a broad, up to date and 
very thorough review of urology from 91 
authors. Despite its large size (two parts, 
2095 pages and 7-3 kg) it ts very readable. 
Each subject is comprehensively discussed, 
beginning with basic concepts and covenng 
the relevant physiology, anatomy, and 
pathology as well as the detailed diagnosis 
and treatment 

The bulk of the book ts defined as 
covering adult urology, with just over one 
quarter being devoted to paediatne prac- 
tice Much of the adult section, however, 
deals with general subjects that are highly 
relevant to paediatric urology These 
include chapters that give general back- 
ground information such as the principles 
of the various diagnostic imaging tech- 
niques, and chapters covering conditions 
such as calculus formation and manage- 
ment, trauma, renovascular hypertension, 
and bladder dysfunction 

Much of the paediatric section deals 
with congenital abnormalities and presents 
the different view points on the manage- 
ment of difficult problems, including the 
arguments for and against antenatal inter- 
vention for urological anomahes It also 
deals with current concepts of managing 
vesicoureteric reflux and covers aspects of 
transplantation in children 

This book has drawn together a large 
amount of information and will be of value 
to paediatric surgeons and paediatric 
nephrologists and of interest to general 
paediatricians for occasional reference 
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Molecular cloning and e=pression of a chlamydial 
genus-specific epitope. I Alan and ER Moxon 
(Oxtord). 


Chlamydia trachomatis ıt 2.ma_or cause of sexually- 
transmittex disease and, as a consequerce, poses a 
cons.derab-e threat of con_urctrval and respiratory 
tract in-ecuon to the neomxe. However, despite the 
med:ca_ and biological sm zortance of chlamydiae, 
progress in the study of heir pathogenesis, biology 
and antigenic composition tas been limited by 
difficulties “n culturing arc ourifying these fastidious 
parasites Therefore, <copting an alternative 
strategy, ENA was purified from C ‘rachomatis 
(sercvar L2), partially dgested with restriction 
enzyne Bm HI, ligatet nto the plasmid vector 
pUCI3 anc a genomic Eb-ary was constructed by 
trandormenon of Eschen.zia coli Bact2ral colon- 
les cortaiting recombinant plasmids were sub- 
sequently screened with 1 monoclonal antibody 
whici raccgnises an epitop: saared by al members 
of th2 genus Chlamydia aa-1 which 1s located ın the 
lipo-oligosaccharide pres21 ir the outer membrane 
of the parasite Six recottinant bacterml colonies 
which reacted positively wath the monoclonal anti- 
bcdy were Clentified. All pess2ssed £ common Bam 
HI fragmert of 69 kilobase pairs (kbp), with the 
transcorming activity to fr>duce monoclonal anti- 
bcdy reactrrity being excttced from 1:7 ¿nd 0-8 kbp 
PstI-3am =I and Bam HI-EcoRI fragnents lying 
withia this stretch of DNA. Analyss of lpo- 
oligosacchaide from the -eccmbinant E col: by 
polyecrvlar ide gel electro>> 10~es1s showed all six to 
possess a more rapidly naz-at ng component which 
wes Teactir2 with the mcrocional antibody. 

The cloning of this chlamavdia] com2onent and the 
characterisation of the “IA and gene products 
encodec by .t provides a fctentally valuable tool for 
the study of the pathogeress ¿nd als> th2 diagnosis 
of ths vatrogen. 


Normal placental transfer im the human. MD Bain, 
DK Copas, MJ Landon. and TE Szacey (Harrow 
and Londcr). 


Placental insufficiency, ipl sing inadequete transfer 


functions, 15 frequently inz-mminated as contributing 


to pennatal morbidity and mortality Inadequate 
transfer of what, and by how much, is unclear. 

We have measured placental transfer in normal 
human placentae at term, of four substances with 
molecular weight range 182-5000, namely, manni- 
tol, lactulose, Cr EDTA and inulin This range 
covers many of the important fetal nutrients. A 
steady state maternal profile was achieved by a 
bolus and continuous infusion of a solution of these 
markers As they are inert, and solely and wholly 
excreted by the kidney, net placental transfer before 
delivery equals the total subsequent neonatal urin- 
ary excretion. 

Placental transfer, expressed as a clearance, was 
derived by dividing the net transfer by the time- 
averaged transplacental concentration gradient. 
Clearance, K ml.min~', for mannitol was 7-3 (range 
4-7-10, n=9), lactulose 6-6 (3-6-8-6, n=7), Cr 
EDTA 4-0 (2-6-5-2, n=5) and inulin 0-85 (0-63- 
1-26, n=9). These values indicate the placenta to be 
a significant barner to transfer by passive diffusion, 
highlighting the necessity for carrier-borne transport 
mechenisms for substances such as glucose. 


Growth in childhood and mortality in adult life. DJP 
Barker, CM Law, and C Osmond (Southampton). 


There is increasing evidence that influences acting 
early in life are major risk factors for stroke, 
ischaemic heart disease and chronic bronchitis. Part 
of this evidence comes from epidemiological 
observations of striking geographical relations be- 
tween current mortality from these diseases in 
England and Wales and indices of maternal and 
child health in the early years of this century. 
Relationships between adult diseases and childhood 
influences can be explored through height, since this 
is largely determined by growth in early childhood 
Using data from the three national birth cohorts we 
have shown that differences ın average heights 
between the counties of England and Wales have 
persisted over 50 years. There is a strong inverse 
relation between average height in the counties and 
mortality from the three diseases The distribution 
of stroke also correlates with geographical differ- 
ences in mean blood pressures of mothers and their 
10 year old children There is a strong positive 


688 


relation between height and cancer of the breast. 
ovary and prostate which suggests that promotion of 
child growth has disadvantages as well as benefits. 

We have also analysed place of birth of two 
million people who died ın Britain during 1969-72. 
The risk of dying from stroke, ischaemic heart 
disease and chronic bronchitis ıs related to place of 
birth within Bntamn, independently of subsequent 
migration. Differences in child growth may predict 
future differences ın adult disease. 


Adults born with oesophageal atresia and tracheo- 
oesophageal fistula. P Chetcuti, N Myers, S Beasley, 
and P Phelan (Melbourne, Australia). 


One hundred and twenty five of 145 survivors born 
with oesophageal atresia and tracheo-cesophageal 
fistula prior to 1969 were reviewed to evaluate the 
outcome in an adult population. All case notes were 
studied, patients interviewed and examined and 
detailed lung function performed. The majority are 
comparable to their peers. 

Over half had symptoms referrable to the upper 
gastrointestinal tract and a third complained of 
wheezing in the 12 months prior to review, but in the 
majority the symptoms were occasional Hospita- 
lisation was required in only three patients, for 
pneumonia Lung function data showed evidence of 
mild obstructive airways disease with a mean % 
predicted forced expiratory volume in 1 second of 
85-06. 

The eventual outcome is encouraging. Knowledge 
of thts will improve counselling of parents of 
children with the condition who often require 
frequent and prolonged hospital admissions after 
initial surgery. 


When is a cluster a cluster? When it is next to a 
Nuclear Power Station?? AW Craft, S Openshaw, 
M Charlton, and J Birch (Newcastle upon Tyne and 
Manchester). 


Unusual geographical and temporal aggregations of 
leukaemia have been described for over 60 years. 
Many techniques have been developed to determine 
whether clusters are anything other than chance but 
the matter 1s unresolved. Much recent work has 
centred on the nuclear industry and there have been 
several reports of clusters of leukaemia around such 
installations although most have started with this as 
an a prion hypothesis. A method has been de- 
veloped to look dispassionately at a population 
independently of any preconceived ideas as to 
causation and disregarding arbitrary administrative 
boundaries. Registration data for 1968-85 from the 
Newcastle and Manchester children’s cancer regis- 
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tries, a total population of almost 9 million, have been 
analysed. A series of overlapping circles measuring 
1-25 km have been constructed which totally cover 
the whole of the study area with 812 993 circles. The 
rate of cancer for each circle 1s retrieved using 
postcoded registration data and 1981 census popula- 
tion information The significance of each circle is 
determined using a Monte Carlo simulation tech- 
nique and circles surviving a level of p<0-002 are 
drawn. If the distribution were Poisson then 173 
circles would be expected to survive and be scat- 
tered all over the map. Wilms’ tumour, which has 
been thought to be randomly distributed, fits this 
pattern. However, that for acute leukaemia, both 
myeloid and lymphoblastic (ALL) and non-Hodgkins 
lymphoma are not random and dramatic clusters 
appear on the map, most being nowhere near a 
nuclear installation. For ALL 1972 circles survive at 
p<Q-002. This technique will define a cluster When 
applied to data from the whole of the United 
Kingdom new insights will be provided into the 
aetiology of childhood cancer It can also be applied 
to any rare disease or conditon. Neural tube defects 
are currently being examined 


Red cell membrane sodium (Na) transport in 
children—-its possible genetic role and use in identify- 
ing the child at risk of essential hypertension (EH). 
JE Deal, V Shah, G Goodenough, and MJ Dillon 
(London). l 

Abnormal red cell membrane Na transport, mani- 
fested by high intracellular Na concentration (IcNa), 
low Na efflux rate constant (ERC) and decreased 
numbers of Na-K ATPase pump sites (Bmax) have 
been previously reported by us in children with EH 

It ıs unclear whether these abnormalities are caused 
by hypertension, are a cause of hypertension or are 
just markers for hypertension. Using the same 
methods 28 index hypertensive children and their 
families were studied. In 15 families one or both 
parents had EH or a strong positive family history of 
EH. In 13 families neither parent had EH nor had a 
positive family history. Significant differences were 
found between the children with a positive family 
history of EH compared with those without Mean 
(SD): IcNa (mMol/] cells) 8-19 (2-18): 6-41 (0-98) 
p<0-001; ERC 0-4873 (0-1379): 0-5831 (0-1104) 
p<0 01, BMax (nMol'l cells) 7-96 (1-71): 9-56 (1-7) 
p<0-00!1. There was a strong correlation between 
children and their parents in terms of IcNa, r=0-60 
p<0 001; ERC r=0-51, p<0-001 and BMax r=0-42, 
p<0-001. No correlation was found between IcNa, 
ERC or BMax and age, body mass index, urinary 
Na excretion, plasma renin activity and systolic or 
diastolic blood pressure standard deviation scores. 
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Our data siggest that atrcrmal red cell membrane 
Na t-ansport has a familia. component and although 
not caused by the hypertemsion it may be the earliest 
path >phys-ological step in Es development, perhaps 
allowing the identification cf child-en at risk of EH. 


Improving prognosis for 2<tic fibrosis in the United 
Kingdom 1977-85. JA Dodge ton behalf of the BPA 
WorEing Party on Cystic “itrosis). 


This study attempted to cent:fy all patients with 
cystic fibrcsis alive in the United Kingdom at any 
time detween 1977 and S2xenber 1985. A total of 
6220 subjec-s were enterec into the database. Age- 
specific mortality rates w27< ca culated for the two 
penods. 

Considerzble improvement ın prognosis has 
occur-ed during the period under study, particularly 
in the under 5 years age graud. Comparative data 
also showed that survival is belter in patients 
managed in sarge cystic fitrosis centres than in small 
local clinics. 


Currert survival: large v smad cinics 


Survivar to Males Females 
age (yee) Large srel Large Small 
% % ts % 

1 972 % I 948 95:3 

5 947 2C 918 89 9 
10 87 2 “5E 835 79-6 
15 TES “O-E 69-0 65 8 
20 64-5 eO-L 49-7 48 2 
80% 14 years ‘il years 12 years 10 years 
50% 25 years <0 years 25 years 20 years 
Age stardardisex 

mortalty/lOMyvear 199 ard Ze 32-4 


Regarcless of any future imprcvements in treat- 
ment, numbers of adult pacteats wita cystic fibrosis 
will inzvitakfły increase in he United Kingdom 
during the next decade, hgEligktiny the need for 
appropziate medical services 


Incidence of and risk factors fcr cerebral palsy in two 
national cohact studies. A Emond J Golding, and G 
Peckham (Bz stol and Lorden} 


It is widely assumed that t22 incidence of cerebral 
palsy has been reduced by mmorcved perinatal care. 
This hrpothesis has been <ested using the 1958 
British Perimetal Mortality Survey and the 1970 
British Births Survey. In spate of a reduction in the 
stillbirth and -eonatal mortahvy rates, the incidence 
of cere>ral palsy remained. constant at 2-5/1000 
births. “he prevalence at 1C vears was higher in the 


1970 cohort in whtch all children with cerebral palsy 
survived, whereas in the 1958 cohort 22% of cases of 
cerebra. palsy (diagnosed between 1 month and 7 
years of age) died before the age of 10. 

A czse control study, matching for mother’s social 
class, age, parity and marital status, and the infant’s 
sex, gestation and birthweight, was undertaken for 
all cases of cerebral palsy. (40 from 1958, 41 from 
1970) Comparison of cases and controls showed no 
consistent differences with respect to social and 
environmental factors, history of pregnancy, labour 
or delivery Birth weight and gestation did not have 
a significant effect on the risk of cerebral palsy 
Mayor differences were apparent in the frequency of 
respiratory and neurological symptoms in the 
neonatal penod. 

These prospective data derived from two whole 
populations of births suggest that the majority of 
cases of cerebral palsy are not associated with an 
abnormal pregnancy, labour or delivery, and con- 
firm that neonatal neurological symptoms are good 
predictors of subsequent cerebral palsy. 


Parental smoking habits and wheezing and bron- 
chitis in the child. JA Evans (Bristol). 


Many authors have found associations between 
early bronchitis and/or wheezing episodes in the 
child and passive smoking, but few have attempted 
to ascertain at what age the child ıs most susceptible. 
Data to examine thts were derved from the longi- 
tudinal study of the singleton children born to 
17 000 women delivering in the United Kingdom 
during one week in April, 1970, who were followed 
up at the ages of 5 and 10. Smoking history of the 
mother was obtained in 1970, and for both parents 
in 1975 and 1980. Comparisons were made between 
children of four groups of mothers: those who 
smoked throughout pregnancy, those who gave up 
smoking during pregnancy, those who didn’t smoke 
during pregnancy but whose parents smoked during 
the child’s first 5 years, and households where 
neither parent smoked during the first 5 years of the 
child’s life. After adjusting statistically for social and 
environmental factors associated with each aspect of 
smoking, wheezing and bronchitis in the child up to 
the ages of 5 and 10 years were both significantly 
more likely amongst the children of mothers who 
smoked during pregnancy. Apart from this, children 
whose mothers stopped smoking during pregnancy 
and those who were unexposed during pregnancy 
but exposed in the first 5 years did not differ in 
symptomatology from those whose parents were 
non-smokers throughout. The results would support 
a hypothesis of permanent damage to the fetal lungs 
due to smoking in the early stages of pregnancy. 


Diagnosis of X linkage in sporadic cases of severe 
combined immune deficiency. J Goodship, S Mal- 
colm, Y Lung Lau, ME Pembrey, and R Levinsky 
(London). 


Severe combined immunodeficiency (SCID) ts a 
syndrome ın which affected infants lack cellular and 
humoral immunity and die from overwhelming 
infection 1f bone marrow transplantation 1s not 
performed. With the exception of inherited deficien- 
cies of adenosine deaminase and purine nucleoside 
phosphorylase the autosomal and X-linked forms 
cannot be distinguished clinically. Females carrying 
the X-linked form are immunologically normal. 

The methylation pattern at the 5’ end of the PGK 
gene is different and constant between active and 
inactive X chromosomes In females heterozygous 
for the PGK polymorphism it 1s possible to disting- 
uish between a population of cells with random X 
inactivation and a population with non-random X 
inactivation using methylation sensitive restriction 
endonucleases 

We have previously shown that obligate carriers 
of X-linked SCID have a non-random population of 
T cells. We have now investigated women who have 
only one affected male child and where there 1s no 
previous family history of the disorder to see 1f they 
are carrying the X-linked form. 

As the PGK gene is closely linked to the disease 
locus we can distinguish which polymorphic allele 
represents the imactive—that ıs, affected X 
chromosome—by its methylation. We therefore 
have a novel method of establishing linkage phase in 
women whom we show to be carriers without 
tracking alleles through the family. This is extremely 
useful when the woman may be a new mutation and 
she does not have surviving sons to establish phase 
It increases the number of women who can be 
offered early prenatal diagnosis. 


Improved outcome following natural surfactant 
treatment in severe respiratory distress syndrome. 
HL Halliday, G McClure, MMcC Reid, and 
B Robertson (on behalf of the Collaborative Euro- 
pean Multicentre Study Group). 


In a small randomised controlled trial of natural 
porcine surfactant (Curosurf) replacement in babies 
with severe respiratory distress syndrome (on 
mechanical ventilation, >60% oxygen, less than 15 
hours old) we have shown a significant reduction in 
the complications of pneumothorax and intraventnri- 
cular haemorrhage in treated babies. In an extended 
European Multicentre Study, mortality was also 
reduced (table). 
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Treated Control p Value 

(177) {169} 
Gestation (wecks) 28 8 28 4 NS 
Birth weight (g) 1248 1333 NS 
Oxygen necd at entry (%) 80 80 NS 
Mortality (%) 24 (31) 35 (51) 0 02 
Pneumothorax (%) 14 (18) 24 (35) 0 05 
Alive without BPD (%) 42 (55) 18 (26) 0 001 





The 95% confidence limits for the reduction m 
mortality (4 to 36%) and survival without broncho- 
pulmonary dysplasia (BDP) (18 to 40%) demons- 
trate a very important effect of this surfactant ın the 
treatment of severe respiratory distress syndrome 

In the eight collaborating European Centres 
surfactant is now administered to all babies with 
severe respiratory distress syndrome. Is it now 
unethical for all units not to treat these babies 
provided supplies of surfactant allow? 


Mechanisms of transport of sodium and chloride and 
the effects of inflammation in the human infant 
colon. HR Jenkins, V Schnackenberg, and PJ Milla 
a (London). 


A major function of the colon 1s the conservation of 
salt and water and we have previously shown that in 
the human infant it plays a major homoeostatic 
role.’ Colitis may therefore assume greater import- 
ance especially in diarrhoeal diseases than ın later 
life. The only previous studies of the mechanisms 
involved ın infants have been ın vivo where electri- 
cal gradients influence ionic movements. We have 
carned out a detailed study of transport in normal 
and inflamed isolated human infant colon using an 
Ussing Chamber and a voltage clamp procedure 
Stripped colonic mucosa normal (n=6 pairs) and 
inflamed (n=5 pairs) was mounted and bathed ın 
Krebs solution. Under short-circuit conditions Na* 
(3-45 (1-53) umolhr/cm? mean (SD)) and CI 
(0-63 (3-61)) were absorbed and a residual 10n flux 
consistent with HCO; secretion approximated Cl 
absorption. Short circuit current (I°) (3-8 (0-28)) 
was very similar to net Na* movement and was 
markedly reduced by mucosal 107* amiloride 
(0-61 (0-7) p<0-01). Inflamed mucosa generated a 
lower potential difference (2-44 (0-1) v 6-5 (1-0) mV 
p<0-01) I* (1-62 (0-8) v 3-87 (0-5) p<0-02) and was 
of lower resistance (67:2 (12) v 104 (10) p<0-01). 
Na* was secreted and anion exchange reversed due 
to large increases of serosal to mucosal fluxes (Na* 


tN ee 





' Jenkins HR, Fenton TR, Savage MO, Dillon MJ. Milla PJ 
Development of colonic transport processes in infancy Gut 
1986 .27:A 1283-4 
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5:63 2-1) te 15-7 (1-23 O7 13-36 11-64) to 20-9 (3) 
with -o change in mucosa to serosal fluxes. These 
data saw that Nat is absor ed eleztrogenically and 
Cl” ectroreutrally in excaange fer HCO;™. In the 
prese~ce of inflammation the electrical and flux 
changes suæest a decrezse ir resistance of shunt 
pathways waich dissipate adsorbed Na* and CI-. 
Inflamation of the intan: zoer. therefore seriously 
impais3 :ts bility to conserva salt and water, and 
would thus make an impoztan: contribution to a 
dehydrating diarrhoeal d:szase. 


Acousic emissions and atomated BAER in the 
newbern, C Kennedy, P Evens. L Kimm, S Lenton, 
and R Thoreton (Southarm><on). 


Following presentation of ay cuditory stimulus via 
an ess probz, low -nten:tty echces from the 
cochlea—accustic emiss1oms-—may be zecorded by a 
recelv=r in the same prod= and analysed using a 
progre nmahle otoacoustic emissions measurement 
syster (PO=MS). In adults, accustic emissions are 
always lost early in the corse of heartng loss. In 
order -o ccmpare POEMS and ALGOTEK—an 
autom=ted pass/fail test bazec on Erain stem audi- 
tory evoked responses (242k) both tests are 
being used 1n addition to conventional BAER to 
screen newtorns SCBU, d:ker high-nsk, and low- 
risk groups ze being tested. All newborns who fail’ 
one of-hese tests and a rancicm sample of those who 
pass ae retested at 3 momths of gge and sub- 
sequer “ly. [x 70 newborns tested to date. acoustic 
emissic 1 was not recordab € in one or both ears at 
or belcw 61 db ın five, noz zt or below 51 db in a 
further five. EAER were no- -eccrdable at or below 
60 db 11 pcr at or be.ow 45 db ir a further five. 
Two newborrs have failed cr ALGOTEK. Further 
results <ncludmng follow up dita wili be presented. 
Our realts ta date sugges: g felse-pozitive rate at 
60 db not exceeding 7% for amv 5f these three tests. 
Validaton o- ALGOTEK a; a detector of auditory 
impairpaent : part of the orzsent stucy However 
previos stucies suggest that false-regatives for 
deafness do not occur vti FOEMS.. POEMS 
requires only the insertion >f an ear probe: no 
electroces are needed ant testing time is con- 
sequen-y shorn. POEMS mw prove superior to 
current y ava lable neonata screening techniques 
for auctcry impairment. 


Electromaznesic stimulafior of the motor cortex: a 
simple end preinless technique o measure objectively 
corticospiral tract function i newborn babies and 
childrer . THEG Koh and JA Zyre (Newcastle upon 
Tyne). 


Previously there has been no cbyective measure of 


corticospinal tract function in young children and 
rewborn infants, resulting m the delayed diagnosis 
cf cerebral palsy. Painless non-invasive electrcmag- 
metic stimulation of the motor cortex (EMSMC) ıs 
now possible; the latency from EMSMC to the 
evoked muscle action potential (MAP) has been 
s1owr to be a sensitive measure of corticospinal 
tract tunction in adults. 

Following an assessment of its safety ın an arimal 
model. we have used EMSMC to study the mazura- 
tion cf the corticospinal tract and to assess its 
sensitivity to detect upper motor neuron lesions 
(UMNL) in children. One hundred and forty two 
norma subects (32 weeks’ gestation to 50 years), 17 
children with UMNLs (12 months—12 years) and 
seven comatose children with an acute enceptalo- 
pethy 4-16 years) at risk of sustaining an UMINL 
were Studied. 

For =MSMC a pulsed magnetic field <1-9 Tesla 
was used and MAPs recorded from abductor cgiti 
mnimt For each subject the ratio, height mY} 
latency from EMSMC to MAP(s), an index of 
conducaon velocity (V;) ın the corticospinal tract 
wes ca culated. 

MAFs were evoked in all the normal subjects 
includigag preterm mfants, V; increased with age 
from 11-5 m/s at 32 weeks’ gestation until adult 
va.ues (79 m/s) were achieved at 10-14 years. Ten of 
the 17 children with UMNLs had hemiplegia: on the 
affectec side MAPs were absent in eight and 
abnormal in two; MAPs were all normal on the 
unaffec-ed side. In the seven with bilateral UMN Ls, 
MAPs were bilaterally absent in five, unilaterally 
absent n two. In the seven comatose children: all 
three with bilaterally absent MAPs died, two with 
un‘laterally absent MAPs survived with hemiplegia 
on that side and two with bilaterally normal MAPs 
survivec without handicap. 

In coaclusion EMSMC is a simple painless tech- 
nique ta assess the maturity and integnity of corticos- 
pinal tract function in young children We are 
currently assessing its potential for the early detec- 
tion of cerebral palsy in a prospective study. 

We thank the MRC and Newcastle Heelth 
Auchorty. 


Antenatal diagnosis of fetal malformation—a popula- 
tion study. MJ Lewins (Hull). 


To asses the success of a routine screening prog- 
ramme far structural fetal abnormality and to review 
the management of identified cases, all pregnanc es 
within tte population of Hull and East Yorksh re 
end ng im 1986 were studied. From a total popu a- 
tion. of 5C) 000, 8232 pregnancies were eas &14 
pregnances ended spontaneously in the first trimes- 


ter; 795 medical terminations of pregnancy were 
carried out; there were 34 stillbirths and 6592 live 
births 

Major structural fetal abnormality was ultimately 
found to be present ın 87 pregnancies, 40 of which 
were diagnosed antenatally Details of the type of 
abnormality, methods of diagnosis and management 
of the affected fetus and newborn will be presented. 

Of the 795 medical terminations of pregnancy 
performed 22 were for identified fetal abnormality. 
All but one of these were for fetuses with either 
neural tube defects or major chromosomal abnor- 
malities. In cases where a malformed fetus was 
identified and pregnancy continued a multidisciplin- 
ary counselling service was offered. 

It was concluded that: (1) current methods of 
routine antenatal diagnosis identified less than 50% 
of major structural fetal abnormalities, (2) few 
fetuses with surgically correctable malformations 
were aborted; (3) the scope for antenatal counsell- 
ing of parents of malformed children is limuted but 
nevertheless potentially important. 


Alteration in a calmodulin binding protein in cystic 
fibrosis exocrine glands. MA McPherson, RL Dor- 
mer, DK Shon, NA Bradbury, and MC Goodchild 
(Cardiff). 

Although DNA probes closely linked to the cystic 
fibrosis locus have been discovered, the biochemical 
basis of the disease is unknown Cystic fibrosis 1s 
characterised by disturbances in mucus secretion 
and electrolyte transport in epithelial cells. Our 
studies showing defective B-adrenergic regulation of 
secretion of mucins and amylase ın cystic fibrosis 
submandibular tissues suggested alteration in a 
regulator protein beyond the site of cyclic AMP 
formation. 

While investigating this hypothesis, data sug- 
gested alteration ın biological activity of the regula- 
tor protein calmodulin, which mediates the actions 
of Ca?* in cells. This was not due to altered amount 
of structure of calmodulin itself 

This change ın activity of calmodulin was shown 
to correlate with alteration in a spectfic 61 000 
molecular weight calmodulin-binding protein which 
showed a 21-6+6-0 (n=8 glands) fold increase in 
intensity of '*I-calmodulin binding ın boiled cystic 
fibrosis extracts compared with control (n=3 
glands). 

Such an alteration in a protein which modulates 
the actions of calmodulin could explain (a) defective 
protein secretion and electrolyte transport tn re- 
sponse to B-adrenergic stimultion and (b) wide- 
spread disturbances in Ca?* homoeostasis seen in 
cystic fibrosis and thus might be related to the 
genetic defect. 
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Placental potassium transfer. T Mohammed, 
C Sibley, J Stulc, and M Maresh (Manchester). 


Fetal potasstum accretion rates are high and im the 
rat, the placenta may protect the fetus from mater- 
nal hypokalaemia.'! In humans fetal plasma potas- 
stum concentrations are reported to be higher than 
maternal at term.” 

Potassium transfer was measured directly in the 
near term rat using placental perfusion. Following 
injection of radioactive potassium (K) or rubidium 
(Rb) Maternofetal clearance clmr or cP’ n= (v OY 
A was measured after allowing time for a steady 
state to be achieved (v=venous perfusate and 
A=maternal plasma radioactivity, Q=flow rate) 
Fetoplacental (taken as a measure of fetomaternal) 
clearance clp was measured for potassium from the 
steady state extraction of isotope added to the 
perfusate. Cl*,,, was significantly higher than cl® mt 
(158413 v 82+8 pl.min7! gram placenta™', p<0-01). 
These values are both 10 to 20 times higher than 
would be expected for diffusional-transport via a 
paracellular ‘pore’ pathway.” Clħp was 124413 
ul.min~'g placenta’ and calculated net materno 
fetal flux was 0-11 pmol.min7! g placenta”! 

Human cord ([K;]) and maternal ([K,,]) plasma 
potassium concentrations were measured at elective 
caesarean section taking particular care to avoid 
hypoxia and haemolysis Samples were taken from 
the cord immediately after the baby was delivered 
with placenta in situ and on three timed subsequent 
occasions after delivery of the placenta [K;] at 5, 10, 
20, and 30 minutes after laparotomy was 4-75+-15, 
5-95+ -26, 6-81+-23 and 7:59+-81 mmol kg. plasma 
water™'. [Km] was unchanged following laparotomy 
(4-30-13 & 4-26+-23). 

We conclude that there ıs active transport of 
potassium across the rat placenta. In the human the 
previously reported steady state maternofetal con- 
centration difference at term is unlikely to be 
present. It is not yet clear whether [K™] and [Kf] are 
similar because they are closely controlled or 
because human placental potassium transfer 1s 
mainly passive. 


' Dancis JC, Springer D Pediatr Res 1970,4:345 
? Faber J, Thornberg KL Placenta 1981,(Suppl 2) 203 
* Robinson N, et al , Placenta 1987 (in press) 


Acute retinopathy of prematurity: risk factors. 
YK Ng, AR Fielder, DE Shaw, and MI Levene 
(Leicester) 


In a prospective study of retinopathy of prematurity 
(ROP) in infants of <1700 g birth weight, neonatal 
and ophthalmic data were obtained on 437 infants 
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(inclcdinzg 19 heavier tain slings). 220 infants 
(S0-2%) developed acute RCF and the maximum 
sever ty wes stage 1 in 1301nfans, stage 2 in 63, and 
stage 3 or 4 in 24 (ore had stage 4. Notable 
signit cant variables (p=<) 00C ) relatinz to stage 3 
and 4 ROF were: lower birth wight and gestational 
ag2, bonger duration of ass.sted ~entiaticn and time 
spant in nereased oxyz2n, more apnioeas and 
bradyzarcias which regum į econ incliding those 
for waich cxygen was neces.ary. respiratory distress 
syndrome, a persistent Cuctus arteriosu: requiring 
treatrient, positive blooc sultmes longer duration 
of pEototh2rapy, anaemia, ar-t cranial ultrasound 
findirzs cf haemorrhaz2 Tae cecurrence of 
pneunotfcrax, and cran él ultasound eppearance 
consixent with periventocwla> leukomalacia were 
also £ gnricantly related te axte ROP (p<0-01) 

In he fants in whom tlocc gases vere moni- 
tored only an arterial oxygen tensica (PaQ,) >15 
kPa 1z the fizst two wees was marginally signifi- 
cantly releted (p=0-03) to the ;-age of FOP which 
devel- pec. There was a highly signrficaat relation 
(p=0~-007; between PCO, >13 E2a and acute ROP, 
and ¢milarly with pH<?*2 (0-002) and base 
deficiz of —8 or more (p=0-01)4). 

These results support “Fe :aggestor that the 
pathozenes.s of ROP ts mniltrectorial 


Heart anc heart-lung trerspleccation in children: 
experinental or therapeucie? K Radley-smith and 
M Youb (Harefield). 


Since August 1984, 58 chi.cren under 15 ears have 
underzone transplantation. [Twenty seven patients 
aged © days to 14 years (mean 8 >) underwent heart 
transpéantation. The marr. imdizetions were dilated 
cardiomyopathy in 15 anc > ngenital heert disease 
(CHD. inive Thirty one patierss eged 18 weeks to 
14 years (mean 8-4) underwert heart-lung trans- 
plantation (HLT) for pulnaonarr vascular disease— 
primary in five and secondary := CHD ır 16. Four 
patiens hed parenchymal lung dsease. There were 
seven 126%) end 10 (32%) earl; deaths: moderate 
pulmoaary hypertension 11 “Le recipient and 
bleedi-g teom previous thorzacc omy were signifi- 
cant rek factors in each group respective-y. With a 
mean Dllo w up of 20-2 anc 13-€ months, niere were 
one aad “wọ late deaths in sach groap. Post- 
operat-vely patients were macntaiaed on crclosporin 
and azathioprine. Routine stzro ds were mot given. 
All pazents are well, growin s no-mally ard attend- 
ing ocdinary schools. One tient ceveloped 
lympheprotiferative disease wt=h has regressed 
completely Two patient. after HLT ceveloped 
obliter=tive bronchiolitis at 12 ad 24 menths, one 
patient required retranspleatattca. Reutine annual 


reinvestigation has shown no evidence of chronic 
rejec-ion in either group. 

It :s concluded that transplantation offers a 
chance of draniatic improvement in children with 
end-stage heart and lung disease, but long term 
funct on, particularly of the lungs, continues to need 
evaluation. 


Infusion of T, restores the capacity of the pulmonary 
epithe lium to reabsorb lung liquid in the hypothyroid 
fetal sheep. PM Barker, CA Ramsden, DV Walters, 
and LB Strang (London). 


Lung liquid secreted by the fetal pulmonary epi- 
thelium needs to be reabsorbed from the alveolar 
space around the time of birth in preparation for air 
breatking. The capacity of the pulmonary epi- 
thehun to reabsorb this liquid depends on matura- 
tion cf a sodium transport system which becomes 
increasingly sensitive to adrenaline towards the end 
of gestation 

Hypothyroidism resulting from thyroidectomy at 
113-120 days’ gestation (term=147 days) in 12 fetal 
sheep significantly impaired maturation of the reab- 
sorptive response to intravenous infusion of adrena- 
line (8:5 ug/mınute). When dibutyryl cAMP was 
added to lung liquid, effectively bypassing the 6- 
receptor, the reabsorption characteristics were not 
restored, suggesting that hypothyroidism has its 
effect elsewhere ın the sodium transport system 

The reabsorptive response to adrenaline was seen 
to devzlop normally ın two fetuses thyroidectomised 
at 118 days in which a constant infusion of 
triiodcthyronine (T3) (120 g/day) was given from 
125 (fetus A) and 126 (fetus B) days gestation 


Mean (SEM) lung liquid secretion (+) or reabsoiption (—) 
rates before and during adrenaline infuston in control and 
thyioidectomised (T,) fetuses of 135 days’ gestation 
and ov% 


n Mean Before After 
gestational adrenaline adrenaline 
age (nlfhour) (ntlhour} 
(days) 

Control 15 1377 +152 (1 5) ~115 (28) 
T, 13 139.7 +12-4 (1 3) +52 (1 9) 
In T, inused fetuscs the resulls were 

Fetus A (T,+10daysT,mfusion) +214 ~4 Q 
Fetus B (I, +10days T,infusion) +22 ] ~§-0 


The triple X girl. SG Ratcliffe and G Butler 
(Edinturgh). 


Sixteem girls with the triple X chromosome abnor- 
mality were identified at birth by cytogenetic screen- 


+ ps 


ing of 34 380 consecutive liveborn infants and are 
participating in a longitudinal study together with 
controls from the same population 

The triple X girls had smaller head circumferences 
at birth and throughout childhood, presumably a 
reflection of slower bram growth Febrile convul- 
sions occurred in 37% compared with 5% of 
controls There was a significant lowering of IQ 
scores (verbal 88, performance 95, full scale 91), 
speech therapy was required by 50% and educa- 
tional intervention by 80% (compared with 12% of 
controls). Behaviour in school, assessed by the 
Bristol Social Adjustment Guide, showed appreci- 
able under-reaction. 

Sexual development was delayed in onset by 
approximately 1⁄2 years and one girl developed 
secondary amenorrhoea associated with a unilateral 
streak ovary 

The incidence of 1 in 1000 in the female popula- 
tion indicates that there will be around 25 000 triple 
X females in the United Kingdom yet the diagnosis 
ıs rarely made by paediatricians. Reports in the 
literature describe 16% of the offspring of triple X 
women to be chromosomally abnormal but this ts 
likely to include biased reporting, and requires 
confirmation by continued study of population 
ascertained cases 


Consequences of HIV infection in pregnancy: results 
from the European Collaborative Study. Y Senturia 
(on behalf of the European Collaborative Study). 


Since the end of 1985, there have been 351 HIV 
positive laboratory reports to CDSC on adult 
women in England and Wales; 57% reported 
between January and September 1987. This increase 
is likely to be paralleled by an increase ın paediatric 
infection. Although the outlook for children with 
AIDS is poor, little 1s known about the outcome for 
the much larger proportion of HIV infected children 
who have less severe or asymptomatic infection. 

European centres are collaborating in a prospec- 
tive study to determine the prevalence of HIV 
infection in infants born to positive mothers, to 
examine nsk factors for vertical transmission (such 
as maternal clinical status, breast feeding and mode 
of delivery), to establish the natural history of HIV 
infection in childhood and to identify precursors of 
AIDS/ARC onset in infected infants. 

One hundred and fifty sıx children from six 
centres had been enrolled by 8 December 1987 
Mothers of all children were known to be HIV 
positive at or before birth; 10% had ARC/AIDS 
prior to delivery. Ninety seven of the 156 children 
had been followed for at least sıx months and 70 for 
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over one year Eight had developed ARC/AIDS, 
five other children had substantral signs or symp- 
toms, and 143 were clinically normal when last seen. 
Seventeen are known to be infected as assessed by 
virus culture, antigen test or persistence of antibody 
in the past 15 months: this 1s 20% of those whose 
infection status 1s known The situation in March 
1988, when 83 children will have reached the age of 
15 months will be presented. 


Should paediatricians be more involved in the care of 
children with the most common cause of death and 
acquired handicap? PM Sharples, A Storey, 
A Aynsley-Green, and JA Eyre. 


Head injury is the most common cause of death and 
acquired handicap in children yet there has not been 
a detailed analysis of the management and outcome 
of such children by place or by person. We have 
performed a region wide study of all children 
admitted with or who died from a head injury 
between 1979-1986. 

Children admitted with head injury to 53 hospitals 
tn the Northern Region were identified from the 
Hospital Activity Analysis; the data concerning 
deaths were obtained from the death certificates 
supplied by the Office of Population Censuses and 
Surveys, the coroners’ reports and the hospital 
records 

Altogether 25 009 such children were admitted to 
hospital for a total of 49 195 bed days, thus, one 
child in every 200 1s admitted with a head injury 
each year. There was an equal distribution of 
children across all ages. Forty eight per cent were 
admitted without being under the direct care of a 
neurosurgeon or paediatrician. Six hundred and 
three (2-4%) were transferred from a district gen- 
eral hospital to the Regional Neurosurgical Centres 
(RNSC). 

Two hundred and fifty four (1%) died, 63% of 
whom were boys; 160 (63%) were >8 years old. 
Thirty three (13%) died at the roadside and a 
further 106 (42%) were dead on arrival to hospital; 
116 (45%) died after admission, 83 (72%) at a 
RNSC and 33 (28%) at a district general hospital. 
Only 20% of those who died at the RNSC were 
under paediatric care and 74% under neurosurgeons 
and anaesthetists. Seventeen per cent of those who 
died at a district general hospital were admitted 
under paediatricians, the remainder were admitted 
under adult general or orthopaedic surgeons. The 
majority of those who died at a district general 
hospital survived more than six hours and could 
have been transferred to a specialist unit. At least 
25% of all children who died had potentially 
preventable causes of death. 
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Diaquieting facts are -evealed by these data. 
Furtk2r de<ailed analysis æf the mangement of these 
caild-=n is being perform=-t to defire the services 
and t-e facilities that shoud be provided for optimal 
care both at the roadsice and in hospitals 

We than< Action Research and Newcastle Health 
Authonty 


Jejural epithelial transpor- in cystic fibrosis. CJ 
Taylc-, J Hardcastle, P Hardcast.e, and P Baxter 
(Snefhe.d) 


Cystic fibrcsis ıs charactenzed by a defect in chloride 
transport in sweat duct amd respiratory epithelial 
cells. We have recenti demonstrated a similar 
defecc ir elactrically monito-ec chloride secretion in 
gut eaithehum, using a cedited Ussing chamber 
techn=jce. Jejunal biopsy samples from children 
with =ystic fibrosis failed o respond when chal- 
lenge with the intestina. s2cretagogues acetylcho- 
line ACh: and prostaglandm E (PGE), while 
contr] tissue exhibited a rss in potential difference 
(pd) anc skort circuit current “SCC) in response to 
these agen:s. 

-Furher studies have beer performed on biopsies 
from ax children with cy:tic fibrosis {mean age 6-8 
years and six controls (m2an age 4-9 years) using 
both = hydroxytryptamine (3HT) end agents acting 
intracellulazly (dibutyryl o.cliz AM? [dB cAMP] 
and tbe calcium ionophore A23187) Control tissue 
respo-ded to all these sec-etagogues with an imn- 
crease in pd and SCC. Nc -esponse was obtained in 
cystic fibrosis biopsies to er her the receptor medi- 
ated ezeats or dB cAMP aitiongh an increase in pd 
and SZG was observed wita mazosal sodium linked 
glucos2 absorption Four cystic fibrosis tissues also 
respo-ded to A23187 wth an ircrease in SCC. 
Failure to respond to this w:der range of secretago- 
gues Sagzests that the defect in cystic fibrosis is at a 
common intracellular poit that mediates secretion, 
bevond the generation of sAMP The response to 
A23187 would indicate tat there ıs a failure to 
elevat= or release 1onised mtrecellu-ar calcium. 


Campy-obacier pylori gastritis can be diagnosed 
serologically? TE Thomas, ES Eastham, TSJ Elliott, 
D Ber=ely, and D Jones (Newcastle upon Tyne and 
Manck2scer:. 


The em cf this study was to investigate the 
usefulress cf anti Campyackac‘er pylori (Cp) anti- 
body Atres in relation to 2ndoscopically proven 
active <h-onic gastritis in chidren aged 5-16 years. 

Antal biopsies were ol:tained from 51 consecu- 


tively endoscoped patients and examined by culture, 
histology and scanning electron microscopy. Specific 
IgG antibodies to Cp. were measured using a 
sensit-ve ELISA assay. Aged matched controls were 
obtaired from a hospital based population with no 
significant gastrointestinal symptoms 

The endoscopic results confirm the presence of 
Cp in 21% of patients and a strong association with 
active chronic gastritis All patients with Cp had 
circulating specific IgG antibodies, with positive 
titres of >1.1600. Their presence was 100% sensi- 
tive ard specific In the control group only two of 51 
patiencs (3-9%) had positive.titres. in each case not 
exceecinz 1 1,600 We conclude that Cp associated 
gastrits Is associated with high circulating levels of 
specife IgG antibody and that their measurement is 
a useful investigation in children with upper gas- 
trointestinal symptomatology. 


Systercric Haemophilus influenzae type b disease in 
children in the Oxford region: implications of cur- 
rent cenjugate vaccine trials. G Tudor-Williams, J 
Frankkind, D Isaacs, RT Mayon-White, JA Macfar- 
lane, MPE Slack, E Anderson, P Crook, and ER 
Moxor (Oxford). 


Since -aruary 1985 a prospective study of invasive 
Haemcphilus influenzae disease in children in the 
Oxforc region has been in progress. One hundred 
and fif y one cases of the type b (Hib) infection have 
been tentified in the first 274 years of the study. 
Ninety six per cent occurred in children <5 years, 
70% <2 years and 10% <6 months. Meningitis 
accoumed for 67%, epiglottitis 11%, cellulitis 
8%; peleumonia, joint infections or bacteraemia 
amoumed to 14% In an estimated population 
169 300 children aged <5 years, the cumulative risks 
of invasive infection and meningitis respectively are 
1:645 and 1:950 children. There were four early 
deaths all in children aged over 6 months. 

Hib cépsular polysaccharide (PRP) has been 
shown to be poorly immunogenic under 2 years of 
age. Contugation of PRP with protein enhances its 
immunogenicity in infancy. Several candidate vac- 
cines have been produced, and the first efficacy trial 
of one such conjugate (PRP-D) in Finland has 
demonstrated an 87% protective efficacy (95% 
confidence interval=50-96%) in children immu- 
nised under 6 months. We are conducting a safety 
and immunogenicity study of a more highly char- 
acterised conjugate (capsular oligosaccharide 
covalertly linked to a mutant diphtheria toxin, the 
HbO-C vaccine), two doses of which have been 
shown +o stimulate significantly higher concentra- 
tions cf antibody than three doses of PRP-D. 

Ninety five per cent of this region’s children 


receive at least two doses of DPT and polio, 
assuming a 90% efficacy for the HbO-C vaccine, 
incorporation of this to the primary immunisation 
schedule has the potential for preventing 42 cases of 
invasive Hib disease annually in the Oxford region. 


The outcome for infants of less than 28 wecks’ 
gestation. AM Weindling and RWI Cooke (Liver- 


pool), 


Offering intensive care to infants of <28 weeks ıs 
often questioned because of the possibility that the 
proportion of handicapped children may be increas- 
ing. 

We have examined the outcome of 477 infants of 
28 weeks and less born between 1980-1985 from 
Merseyside and North Wales and nursed at this 
hospital. Two hundred and fifty five survived. Seven 
were lost to regular follow up. All the others were 
assessed annually by general physical and neurolo- 
gical examinations with developmental screening 
Impairment was defined as moderate to severe 
developmental delay, cerebral palsy of any degree, 
or hearing or visual impairment sufficient to com- 
promise developmental progress. 

Three hundred and seven infants were born at 
<28 weeks’ gestation and 126 (41%) survived. This 
compared with 170 infants born at 28 weeks with 
122 (72%) survivors. Survival over this six year 
period improved slightly from 38% to 44% for 
infants <28 weeks and from 60% to 70% for infants 
of 28 weeks. 

There was a gradual and steady decline in the 
proportion of disabled survivors. In 1980, 38% of 
surviving infants <28 weeks and 27% of 28 weeks 
survivors were disabled In 1985 the comparable 
proportions were 20% (<28 weeks) and 11% (28 
weeks). The number of disabled infants expressed as 
a percentage of total births also declined from 15% 
in 1980 to 8% in 1985. 

No infants of 23 weeks’ gestation or less survived, 
although 3/31 infants of 24 weeks survived, all 
without disabilities. 


The predictive value of somatosensory evoked poten- 
tials in the preterm infant. CP White, VJ Klimach, 
and RWI Cooke (Liverpool). 


Somatosensory evoked potentials (SEPs) provide 
information about the functional integrity of the 
sensory system. The anatomical proximity of the 
motor and sensory pathways means that damage to 
the sensory pathways, as reflected in abnormalities 
of the SEP; may also imply damage to the motor 
pathways. Thus SEPs may prove useful in the 
prediction of neurological handicap ın this group of 
high-nsk infants 


Brutsh Paediatric Association 697 


Thirty infants with ultrasound abnormalities were 
tested in the neonatal period and their results 
compared with those of ‘normal’ infants of corres- 
ponding gestational age Many had abnormally long 
latencies or absent responses At 2 years of age 
these children have been assessed for the presence 
of cerebral palsy or developmental delay 

Seventy seven per cent of those infants with 
abnormal SEPs have signs of cerebral palsy and a 
further two children have delayed development. 
Eighty three per cent of infants with normal SEPs 
have no neurological abnormalities, however two 
children with normal SEPs have developed spastic 
diplegias. 

Thus SEPs provide another method of predicting 
neurological outcome in the preterm neonate. 


The temporal pattern and natural history of asthma 
in childhood. S Zeidan, H Ah, MJ Danskin, and EN 
Hey (Newcastle upon Tyne). 


Ali 2700 of the 7 year old children in North Tyneside 
were screened for wheeze in 1979 with a question- 
naire followed by selective clinical assessment (in- 
cluding bronchial challenge): 98% of the families 
responded to the questionnaire and 9-3% of the 
surveyed children had had episodic wheeze ın the 
previous 12 months The symptoms of all those who 
were followed responded to one or more of the 
drugs used in the management of asthma, but only 
12% of the symptomatic children were known by the 
parents to be asthmatic prior to the survey, and only 
27% had previously had consistent bronchodilator 
treatment. 

When the same cohort of children were reassessed 
eight years later (92% of survey forms returned), a 
third of those had had symptoms at 7 were now 
asymptomatic, but 100 new cases of asthma were 
found amongst children who had had no recognis- 
able symptoms (according to parental question- 
naire) in 1979. The point prevalence of asthma im 
children at 15 was, therefore, only marginally less 
(8-6%) than tt had been at 7 

More seriously, only 58% of the children who first 
developed recognisable symptoms after 1979 had yet 
received symptomatic bronchodilator treatment by 
the time the second survey was conducted, and only 
53% knew that their symptoms were due to asthma, 
The School Health Service needs to recognise that 
many children who are asymptomatic at 7 develop 
troublesome asthma in later childhood. Previous 
longitudinal, community based, surveys have failed 
to highlight this issue. 

Asthma sitll remains underdiagnosed and under- 
treated. 
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Menirzitis during the first rear of life—c two year 
prospzctive study. J de Louvois, J Blackbourn, 
R Hurley, and DR Harvey (London). 


Durinz the period Septerter 19&5—-August 1987, 
653 consultant paediatriaars m the United King- 
dorm amd Eire cooperated in a droszective study by 
compl=ting monthly quest cnraire cards, and by 
providang subsequent clinical informaticn Addi- 
tional nformation was col'ected fom the micro- 
biolog=ts, the CDSC, and —PCS. Altogezher 1973 
cases Ci meningitis were reported; M/F retio 1-3/1 

Four hundred and nine occur-ed during the neonatal 
pertod of whom 289 were baxenologically proven— 
1/4600 live births. Group 3 3treptezocci (GBS) 
(28%) and E coli (17%) were the commonest 
isolacex. H influenzae, Str pneumoniae and N 
mening tidis accounted for 13% of cases and L 
monoc-togeres for 5%. In E% of neonaces treat- 
ment was based on chloratptenicol, in 24% on 
genten_cin and in 14% on cefotaxime. The overall 
mortalty among the newborn was 20% (ranging 
from 32% with enteric G -7e rods to 0% when 
liste-.a Dr viruses were isoleted). Culture negative 
cases C meningitis had a 3% mortality Among 
babies cider zhan 28 days Sir pneumoniae (12%), H 
influenzae (36%) and A meningitidis (34%) 
accounted for £2% of cases and E coli or GBS for 
6%. MMcrtality among babies cver one monzh of age 
was 3% The incidence was kcwest ir the Yorkshire 
and SW Thames Regions and highest in Northern 
Ireland ard zhe SE Thames Regions. This is the 
largest =nd most comprehers ve study of teonatal 
and -:nfantile meningitis in tas British Isles and in 
due course it will allow data on long term morbidity 
to be collected 


Prevaiemce of hypoxaemia im ciildren coning to 
adenoto-sillectomy. VH van someren, J Hibbert, 
JK Stotkers, MC Kyme, and = Morrson (London). 


Enlarge= tonsils and adenoics are the major cause 
of uppe- airway obstruction r caildren. However, 
the srevalenc2 of such obstraction has never been 
determimec. The main aim cf chis study was to 
estabiisk how many children with adenosonsillar 
hypertrcohy suffer night-time kycpoxaemia. We also 
wished tœ idertify the clinical features of these who 
do. 

So far 42 satents have teen studied preoper- 
atively. Oxygen saturation (S02), chest movement 
and ECC were recorded overnight. Awake SaO,, 
mean 5D; daring sleep and dips in SaO, 210% 
below beseline were noted. Nineteen contrcls have 
also bee- studied. 

All co-trals had mean SaO- values above 92-0% 


aid less than one obstructive episode per hour. 
Elevem patients had mean SaO, <92-0% and 10 had 
ODstructive episodes. In nine patients restudied 
postoreratively all these abnormalities were abol- 
ished. 

A clase association was found between awake and 
mean asleep SaO : seven of 11 patients with awake 
SaO; 95%, but only four of 30 with awake SaO, 
>95% had a mean SaO, <92:0% (p<0-01). Pre- 
liminary analysts in 27 patients shows that those who 
obstruct have significantly more airway, but not 
infective, symptoms than the remainder. 

Thus children with adenotonsillar hypertrophy 
ard night-time obstruction are common and can be 
id2ntifed in outpatients by their symptoms and 
SzO, whilst awake. 

We -nank the MRC for support 


Detectim of pulmonary surfactant in amniotic fluid 
by polarised light microscopy. HW Clark, W Jacob- 
soa (Cambridge). 

Jacobsen et al (1988) have reported the detection of 
pulmonary surfactant in tracheal aspirates by pola- 
ris2d light microscopy. Could this technique be used 
to detext the presence of surfactant in samples of 
ar mott fluid at birth to assess the risk of develop- 
ment o7 respiratory distress syndrome? 

Altogether 136 samples were examined. Of 61 
samples from births, 11 were of 24-35 weeks’ 
gestational age and 50 were of >36 weeks. Seventy 
five samples were collected by amniocentesis at 16 
weeks. 

The tnprocessed fluid was examined microscopi- 
cal y in polarised light for evidence of birefringent 
particles The 50 specimens from mature fetuses 
cortained one main type of particle which was 
ideatica te that observed in tracheal aspirates. these 
were round (0-5-3 um diameter), strongly birefrin- 
gent, ami showed a cross of polarisation indicating 
layers o” phospholipid. They were soluble in a 2:1 
(vh) mixture of chloroform:methanol. 

Of the 11 premature samples, seven showed these 
par-icles, but four showed either none or very few 
and thes2 four infants developed respiratory distress 
syndrome. None of these characteristic particles was 
obsərvec in the 75 samples from ammniocenteses. 

Some particles of vermx are large (8-12 um 
diameter! with a cross of polarisation and easily 
dist:nguished from the particles of surfactant. There 
was a gcod correlation between the presence of 
surfactart particles and the percentage of phospha- 
tidy. chcline in the sample. 

Polarised light microscopy may thus provide a 
simple test for surfactant in amniotic fluid which 
could be useful in the diagnosis of respiratory 
distress syndrome. 
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Annotations 


Inherited peroxisomal disorders involving the nervous 


system 


For genetic reasons peroxisomes may be absent or 
lack one or more of their enzymes. The result may 
be subtle and long delayed, but 1s often catastrophic 
and immediately recognisable as a serious disorder 
at birth. The trouble for the clirician is that it 1s 
often not possible to make a diagnosis unless the 
right tests are thought of: these tests are not part of 
routine ‘metabolic screens.’ It 1s first necessary to 
frame the question ‘could this be a peroxisomopathy”’ 
The object of this annotation is to help with when 
and how to answer this question 


Peroxisomes 


Peroxisomes are subcellular orgar-elles with a single 
membrane which occur in every cell apart from the 
mature erythrocyte. They are seen best by appro- 
priate preparation of a biopsied liver specimen 
where they are about 0-5 u in diameter and round on 
section. A high concentration ıs inferred in other 
tissues including proximal renal tubules, adrenal 
cortex, brown fat (particularly ın cold adaptation), 
and myelin forming glia. Peroxisomes, in addition to 
the peroxidation from which the name derives, are 
involved ın numerous metabokc processes. For 
clinical diagnostic purposes the most important 
enzymatic actions to be aware of are the B oxidation 
of very long chain fatty acids (VLCFA), the synthesis 
of bile acids, and the synthesis of ether glycerolipids 
(plasmalogens), the latter involving the enzyme acyl 
CoA:dihydroxyacetone phosphate acyl transferase 
which is commonly known as DHAP-AT. Although 
not conclusively proved at the time of writing, the 
location of the phytanic acid oxidase which 1s 
deficient in Refsum disease mtst also be in the 
peroxisome. 


Classification of inherited peroxisomal disorders 


Inherited peroxisomal disorders are classified into 
three groups. In group 1 are conditions in which 
peroxisomes are absent or greatly diminished, with a 
generalised impairment of peroxisomal functions In 
group 2 peroxisomes are present but there 1s an 
impairment of some but notall peroxisomal functions. 
In group 3 only a single peroxisomal function 1s 
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defective. Because of the great importance of the 
peroxisomal enzymes involved in the B oxidation of 
VLCFA and the use of measurements of VLCFA ın 
diagnosis, this group 1s itself subdivided. Group 3A 
includes those conditions in which VLCFA oxidation 
is impaired and thus VLCFA accumulates, and 
group 3B those in which the single enzyme defect ıs 
of another sort. 


GENERALISED PEROXISOMAL DISORDERS (GROUP 1) 
The now classical example is the cerebro-hepato- 
renal syndrome of Zellweger.' * The typical neonate 
is more dysmorphic than a baby with Down’s 
syndrome with high forehead and huge fontanelle 
with metopic extension. Inactivity is even greater 
than in the Prader-Willi syndrome and hypotonia 
especially of the muscles of the neck 1s profound. 
Epileptic seizures commonly begin in the neonatal 
period. Because of general unresponsiveness it 1s 
diffrcult to tell that the infant 1s blind and deaf, but 
the electroretinogram (ERG) and brainstem auditory 
evoked responses (BAER) are both flat. The liver ts 
firm and the renal cortex is echogenic. Calcification 
of the patellae and other cartilages may overshadow 
the considerable retardation of the bone age. Mal- 
formations of the heart or gut may be present and 
dominate the clinical picture. After early death, 
general pathology shows hepatic fibrosis, renal 
cysts, and small adrenals with striated inclusions 
(the striations representing VLCFA). The brain 
shows both malformation and degeneration. All the 
features of Zellweger syndrome appear to stem from 
a virtual lack of peroxisomes and their functions. 
More difficult to recognise in group 1 are the 
milder variants of Zellweger syndrome. Comple- 
mentation studies suggest that mild Zellweger 
syndrome, infantile Refsum disease, and hyperpipe- 
colicacidaemia may be the same disorder.’ Four 
recent publications include photographs of the faces 
of these children up to age 13 and the similarities are 
considerable 4” Characteristically the lobule of the 
ear ıs unformed and the palate high arched. Pre- 
sentation may not be with neurological problems but 
rather with failure to thnve and steatorrhoea, and 
low plasma cholesterol and vitamin E concentrations. 
Clues to the peroxisomal aetiology come from the 
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palpate liver, the retardei bone development, and 
the desects <f vision (retirel) and kenne (sensori- 
neural” which >ecome apparent. Dots of p gment on 
the rena ere characteristic. With time. development 
ceases and a/tiough these =hildren may >e mobile 
they saow considerable m2ital handicap perhaps 
with c.utisic features. Orginally scme of these 
children were regarded as having a variant of 
Refsur- disecs2 (see below) ut it is now clear that 
when tere is a generalised peroxisomal deficiency 
phytarcce acid from the dieé accumulates vith age 
The ast of the current cemters of groap 1 goes 
by the trle of neonatal adrenoleukosdystrophy 
(NALD). it got this name because of #s patho- 
logical resemblance to * linked adrenoleuko- 
dystrophy ‘ke first member.of group 3A. Comple- 
mentatson studies indicate that it ts genetically 
distinc” frox. the others. “ffected infants may be 
hypotomic ard have neonétal seizures Sut early 
disorde- of cevelopment mey be mid. Dysmorphic 
features are also slight—facial photographs are 
included in three recent reports.” !! Retiral blind- 
ness mzy be ine over-riding 2arly feature so that the 
infant 3 regerded as havi; Leber’s amaurosis. 
Later, ~eurorathy is comment.” “ The most charac- 
teristic par of the history, however. is fat after 
even a few years of prog-ess there is regression, 
often <>ruptly after a feble ilness. wita loss of 
skills acd neurological functscns and fatal eutcome. 


IMPAIRMENT CF 30ME PEROXIS2 MAL FUNCTIOFS 
(GROUP =) 

Rhizomzlic chondrodyspla.@ punctata (PCDP) is 
the ony cec-ain disorder rav.ng a defect in a 
selected number of peroxiscnal functions * but it 
mav be thet the Conradi-tinermann form’? will 
alsc become imcluded. Infarts wich RCDP should be 
easily pecognssable by the proximal shortening of 
their limbs aad epiphyseal calcifications, cataracts, 
and (if surv.vzl is sufficiertly long) evidence of 
mental handicap. 


DEFECTE OF A SINGLE PEROXISOMAL ENZYME [GROUP 3) 
Our kn —wledee of disorder: Df a single peroxisomal 
function (group 3) is expandmg zt a great rate. This 
is prime-ily so in group 3A >Inck now contains four 
conditicas azving a prima-y defect in VLCFA 
metabo sm. The identity oI tae respective enzyme 
deficiencies has been estad ished in hittle over a 
year. 


Disordes wth accumulatior of VLCFA (group 3A) 
Adreno2uk>zystrophy (ALD) presents in. boys as 
either shoc! failure due to central demy-<lination 
(visible >n a computed torcgram) or as adrenal 
insufficency., hence the old reme Acdison-Schilder 


disease. A remarkable feature of this X linked 
disorder is extreme variability within pedigrees. !® so 
that later onset adrenomyeloneuropathy (presenting 
with spastic paraparesis) or adult onset ALD may 
coexist People with the gene defect may even be 
asymptomatic beyond middle age. The similarity of 
the neurcpathology to aggressive multiple sclerosis 
and the presence of oligoclonal bands in the cere- 
brospiral fluid has supported the idea that for 
childhcod ALD to occur an autoimmune mechanism 
is necessary in addition to the genetic defect in 
VLCFa metabolism. That defect has now been 
identified as of a specific peroxisomal acyl-CoA 
synthetase.” The site of the gene on Xq28 is 
edjacert to the genes for red and green colour 
blindness which may be simultaneously deleted.” 


Defects of P oxidation. ‘pseudo-Zellweger syndrome’, 
‘pseudc-NALD’, etc 

In norrzal VLCFA metabolism the acyl-CoA syn- 
thestsec by the enzyme deficient in ALD is oxidised 
by three peroxisomal enzymes ın sequence: acyl- 
CoA oxidase (‘oxidase’), bifunctional protein, and 
3-oxoacvl-CoA thiolase (‘thiolase’). 

The frst disorder now known to lack one of these 
enzymes was originally labelled pseudo-Zellweger 
syndrome”: it was later discovered that the child in 
question lacked only the protein of the thiolase 
enzyme “ The clinical and pathological features 
resembled Zellweger syndrome except that dys- 
morphic features were not so appreciable and there 
was no <alcific stippling. A further family has been 
described*! in which although the thiolase protein 
was pre:ent as shown by immunoblot, the duodenal 
bile acid pattern indicated thiolase deficiency and 
was identical to that of the infant with pseudo- 
Zellweger syndrome (PT Clayton, personal com- 
municat.or). Except for the huge fontanelle (in 
keeping with a severely delayed bone age), dys- 
morphic sıgns were slight in this family (figure). In a 
further child with evidence of thiolase inactivity, 
calcific stippling of the patellae was present 
(MD King. personal communication). All of these 
infants kad neonatal onset seizures and profound 
hypoton.a (figure). 

Isolated deficiency of the oxidase protein leads to 
a clinical course like NALD, entitled pseudo- 
NALD. Pseudo-NALD was also the name given 
to the condition of a similar patient in whom the 
pathology also resembled NALD.” Later, the 
oxidase >rotein was found to be present,” but 
presumably it is present in an inactive form. 

The lest of the three selective B oxidation dis- 
orders, bifunctional protein deficiency, has now 
been diszovered (HW Moser, personal communica- 
tion) in a patient with ‘clinical clues’ (see below). 
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Figure Siblings with defective thiolase (a) fontanelle and high forehead aged 3 months, (b) extreme neck hypotonia (same 


day as (a)); and (c) brother aged I week, dysmorphism mmumal. Note need for hand supportinsupine position in (a) and (c} 


Refsum disease (group 3B) 

The only reasonably established group 3B disorder 
affecting the nervous system 1s Refsum disease 
which with retinitis pigmentosa, neuropathy, and 
deafness may present in mid childhood. Here the 
isolated defect 1s of (presumed) peroxisomal phy- 
tanic oxidase. 


Clinical clues to a possible peroxisomopathy 


Pointers to one or other peroxisomal disorder 
include: large fontanelle, absent ear lobules, neck 
hypotonia, early seizures, developmental standstill 
delay or arrest, pigmentary retinopathy (with a low 
ERG), sensorineural deafness (with low BAER), 
hepatomegaly (with or without fibrosis), unexplained 
hypocnolesterolaemia or hypovitaminosis E, and 
calcific strppling of epiphyses. 


Tests in suspect patients 


Measurement of the enzyme DHAP-AT ın fibro- 
blasts or thrombocytes should detect all the general- 
ised peroxisomal disorders (group 1),” and those in 
group 2. The concentration of VLCFA 1s raised in 
plasma and fibroblasts in all the generalised perox- 
somopathies (group 1) and in all those in group 3A 
Abnormal bile acids in urine,” plasma,” and bile 
should be detected (at any rate in the young patient) 
in all of group 1; ın those with absent or defective 
thiolase the pattern is different and may be specific. 
Bile acids are normal in ALD and in oxidase 
deficiency; the situation in bifunctional protein 
deficiency is not yet known. A properly prepared 


liver biopsy specimen in group 1 will show absent or 
grossly deficient peroxisomes, whereas ın group 3A 
many of the peroxisomes are large (up to 
1 p)” 2! 2? 24 and they may be odd shaped. Phytanic 
acid is of course raised in the plasma in Refsum 
disease, but after infancy it will be raised ın all the 
(‘mild’) group 1 disorders and in RCDP. 


Treatment 


Specific therapeutic possibilities are at present 
limited except in Refsum disease where low phy- 
tanic acid diet with or without plasmapheresis and 
low fat diet has proved effective. Low phytanic acid 
diet has also been used in two children with mild 
group 1 disorder (‘infantile Refsum’).” The neuro- 
logical improvement reported, including possible 
arrest of progressive neuropathy, needs confirmation 
by further studies. However, as in all chronic 
disorders affecting the nervous system, non-specific 
treatment (for example, phenytoin for seizures) may 
help. More specifically, vitamin E supplementation 
is reasonable in those older children with a secondary 
deficiency. Attempts to abort ALD by the mgorous 
low VLCFA diet, oleate and erucate supplements, 
and plasmapheresis have not yet shown convincing 
benefit. When there is an affected family member, 
prevention is possible in all the group 1, 2, and 
3A disorders, in that early prenatal diagnosis can 
be made by DHAP-AT analysis ın groups 1 and 2 
and by VLCFA measurements in groups 1 
and 3A. 


I would like to thank Peter Barth, Guy Besley, Peter Clayton, 
David Doyle. Brian Harding, Bnan Lake, Mary King, Ann Moser, 
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Clinical significance of IgG subclass deficiency 


IgG is quantitively and functionally the major class 
of immunoglobulin found in serum and all extra- 
vascular fluids except mucosal secretions Four 
structurally and functionally distinct subclasses (IgG 
1 to 4) have been described in man.' Deficiencies of 
individual subclasses of IgG were first described 
almost 20 years ago,” but their exact prevalence 
and significance is not accurately known.’ They 
do appear, however, to be relatively common— 
possibly more common than IgA deficiency which 
occurs in 1:500 of the healthy population.* As with 
IgA deficiency, asymptomatic individuals are found 
both in blood donors’ and among the relatives of 
patients with a variety of immunodeficiencies, in- 
cluding family members of patients with IgG sub- 
class deficiencies.° 

The different functions of individual IgG subclas- 
ses are partly related to their structure; only IgG 1 
and IgG 3 effectively fix complement and similarly 
there is vanability of crystallisable fragment (Fc) 
receptor binding to different leucocyte populations. 
Although antigenic stimulation may potentially give 
rise to antibody of any IgG subclass, usually it is 
restricted to one or two subclasses depending on the 
type of antigen.’ IgG 1 and IgG 3 generally provide 
the response to protein antigens of bacteria, viruses, 
vaccines, and foods. IgG 2 antibodies are predomi- 
nantly to carbohydrate antigens and are important 
in protection against polysaccharide encapsulated 
Organisms such as Streptococcus pneumoniae, 
Haemophilus influenzae, and Neisseria meningi- 
tidis.” In infants and children of less than two years 
of age, however, the anticarbohydrate response is 
predominantly in the IgG 1 subclass which 1s 
possibly less protective, accounting for the increased 
susceptibility to invasive disease by encapsulated 
organisms. The H wfluenzae polysacchande vaccine 
produces little or no protection in these children,® 
but by conjugating the polysacchande to a protein 
carrier a protective immune response may be 
obtained.” It is not known whether this ıs due to a 
change in the IgG subclass of the antibody response 
to the vaccine. The role of IgG 4 is controversial. It 
is produced ın response to repeated antigenic 
stimulation and rt has been suggested that it may act 
as a blocking antibody in parasitic’? and allergic’ 
diseases or paradoxically be responsible for 
mediation of allergic responses.'! 

The mechanisms underlying IgG subclass de- 
ficiency are not clear. Deletions of sections of the 
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immunoglobulin gene are extremely rare but have 
been found in a few healthy individuals with 
deficiencies of more than one IgG subclass in 
combination with IgA 1 deficiency. Such de- 
letions, however, have not been shown in sympto- 
matic individuals with IgG subclass deficiency, nor 
have isolated deletions of single IgG subclass 
heavy chain regions been found.’* The defect 
therefore probably resides at the level of regulation 
of immunoglobulin gene expression in B-lympho- 
cytes. In some cases this may be due to abnormal 
T-lymphocyte control of B-lymphocyte function— 
IgG subclass deficiencies are often found ın patients 
with T-lymphocyte deficiencies including AIDS" 
and after bone marrow transplantation.!® 

Among children with IgG subclass deficiencies 
there is 3:1 male:female predominance with IgG 2 
deficiency being most common. This situation 1s 
reversed after puberty, women with IgG 3 de- 
ficiency becoming more common.’’ IgG subclass 
deficiencies may be transient in childhood, as seen 
with IgA deficiency. There appears to be more 
variation, however, in the levels of IgG subclass 
deficiency and more associations with other im- 
munodeficiencies are found.!© Low concentrations 
of IgG subclasses should be interpreted with caution 
before the age of 2 years as ‘transient hypogamma- 
globulinaemia of infancy’!® is relatively common 
and because of the late maturation of IgG 2 and IgG 
4 immunoglobulin concentrations and antibody 
responses ’ 

IgG 1 to 4 respectively constitute 65% , 25%, 7%, 
and 3% of total serum IgG. In consequence de- 
ficiencies of IgG 2, 3, or 4 may occur in the presence 
of normal concentrations of total serum IgG. In fact 
high total concentrations of IgG may be found when 
as a result of one IgG subclass deficiency persistent 
stimulation of the other subclasses by repeated or 
chronic infection or inflammation occurs In this 
situation even IgG 1 deficiency may occur in the 
presence of a normal total IgG. 

Patients with IgG subclass deficiency are char- 
acterised by a vast array of symptoms and disease 
associations which are listed below. 


(1) RESPIRATORY TRACT INFECTIONS 

Recurrent or severe upper respiratory tract infec- 
tions, otitis media, sinusitis, and bronchopulmonary 
infections are the most common manifestation of 
IgG subclass deficiency.° ° They occur particularly 


772 Morgan and Leviacky 


in Igts 2 deficiency, but aso in IgG 1 and IgG 3 
deficoncy. Cirgan damage resulting in d<afness and 
bronchiectasis may occur, particularly when associ- 
ated with IgA deficiercy.” Occasiorally organ 
dameze may occur witad1t symptoms of major 
infeccon teing evident. 


(2) GaSTROINTESTINAL SY APTOMS3 

We -ave observed a aomter of patents with 
diarrhoea, failure to thrve, and a varity of IgG 
subcl=ss deficiencies, sonz of whom rezponded to 
intrarsnous iummunogloz1in (IVIg) treatment. 
Simil=r symptoms were at-ributed to infection m 
anoth2r group of patens who also responded to 
IVIg.~’ Gastrointestinal s“mptoms may however, 
be reiated to food intolerence in some cases.” 


(3) OTHER INFECTIONS 
Ostec nvelitis, meningit:, 1omary tract infection, 
and s=pticeerua are all descrited in pa-ients with 
IgG =zubcless deficiencies Tay may also have 
recurrant  acterial and \irsl (Herpes simplex) 
cutanzous .nfections.® 


(4) ATOFY 

A hizh incidence of siz ficant alleræc disease 
amonz people with IgG sctdass deaciency has been 
noted” 72 particularly in IgG 3 deficiency? 1°; IgG 4 
concentrations may be reccced or raised, zometimes 
to ve-y high levels. 


(5) MUILTISYSTEM DISEASE «HD AUTOIMMUNITY 

A number of groups have described associations of 
IgG s_belass deficiencies 34th vascnliide including 
Henoch-Schoniein purpure, autdimmctne cyto- 
peniaz, anc diabetes melitas type I. =~ As with 
atopy it is unknown how and if IgC subclass 
deficiencies predispose -c trese disorders. The 
actiol:gy may be related to-either = pnmary 
problem of dysregulation o7 mmunmty, or ne which 
is seccndary to frequent cr abnormal handling of 
infectons. 


(6) NEUJROLIGICAL DISORICERS 

Three zroups nave described a -emarkable response 
of sev2re anticonvulsant nesisiant epilemsy to in- 
travenous immunoglobula: treatment.’ About 
half o= thes patients had IgG subzless ceficiency, 
and v2 have observed sarilar respons<s in two 
subclass de*icient children. with intractable fits.’ 
Prospective studies in sevezal centres are in progress 
to try znd e ucidate this paemomenon. IgG subclass 
deficiency is found in association with Freidreich’s 
ataxia and ataxia-telangi>c:tasta. 


(7) ACQUIRED IMMUNODEFICIENCY SYNDROME (AIDS) 
Despite the hypergammaglobulinaemia characteris- 
tic of inzection with human immunodeficiency virus 
1, many patients have significant abnormalities of 
antibody production, and may be deficient in one or 
more IgG subclass. 


(8) OTHER IMMUNODEFICIENCIES 

IgG subclass deficiency is often associated with IgA 
deficiency’ and patients with this combination of 
immunodeficiencies usually have more symptoms 
and evidence of organ damage than those who have 
only one deficiency.” Patients with severe com- 
bined immunodeficiency, chronic granulomatous 
disease, and deficiency of major histocompatibility 
antigens (bare lymphocyte syndrome) may have low 
IgG subclass concentrations. 


(9) MISCELLANEOUS 

Subclass deficiencies have been noted in both the 
early and late stages of recovery from bone marrow 
transplantation for immunodeficiency*—the im- 
munoglobulin subclass concentrations of the donors 
are usually normal, giving further evidence for the 
role of dysregulation in the generation of IgG 
subclass deficiencies. Certain patients with pyrexia 
of unknown origin have been found to have IgG 
subclass deficiency, some of whom were charac- 
terised by marked lymphadenopathy and response 
to immunoglobulin infusions.’ 

The measurement of IgG subclasses and the 
interpretation of low concentrations may present 
considerable difficulty. There is a major variation of 
concentration with age, and establishing normal 
ranges presents major problems. There may also be 
inconsistency between and within different assays.° 
Faced ‘with the problem that it may be difficult to 
interpret the finding of a low or even undetectable 
IgG subciass concentration in an individual, patients 
should be treated according to their symptoms and 
signs along the lines suggested for IgA deficiency.* 
The combination of judicious further investigation, 
observetion, and escalation of preventative treat- 
ment (if required) should benefit most patients and 
allow identification of the minority who would 
benefit from intravenous immunoglobulin (IVIg) 
treatment. As IVIg can occasionally cause 
anaphylaxis” and transmit non-A non-B hepatitis,” 
the decision to prescribe it should only be taken 
after thorough evaluation of both the patient and 
other therapeutic options. 

Finally, it ıs worth remembering that IgG subclass 
measurements are not the ‘last word’ in assessment 
of humoral immunity. Despite having normal con- 
centrations of all immunoglobulin class and sub- 
classes, patients have been reported who fail to 


mount a protective antibody response to certain 
infections*!—the quality of the immunoglobulin is 
probably as important as its quantity. 
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Rising asthma admissions and self referral 


J STORR * E BARRELL,łt AND W LENNEY? 


"Ci. Hospetal, Nottinghara crd tRoya` Alexandra Hospital for Sick Children, Brighton 


SUMPARY <n eight folc rse m asthma admissions to the Royal Alexandra Hospital for Sick 
Chilcren, 3righton occurred over the 15 year period 1971-85. The cause was an increase in the 
numer oF children seen. rather than increased readmission. The initial rise was associated with 
the imtrocuction of nedudis2d salbutamol in 1975. The children concerned were mainly over 5 
years. old. Three years Eater came a larger influx of younger children. Circumstances leading to 
admmsion= were examized in a prcspective study ower a one year period. There were 605 
admesions, 437 (72%) were self referrals. The commonest reason parents gave for preferring 
hoso tal trzatment was “he availabiity of nebuliser -reatment. 


A 167% ris=in child asthma admissions ir the South 
West Thames region between 1970 and 1978 was 
descrbed Ee Anderson e. 2’.! He found that there 
had been a shift in the belaice of zaze tcwards the 
hospital larzely caused b> an increase in self 
referr=ls. Tere was little crange in the severity on 
admision, nd an inadequecy of ambulatory care 
was D7stulated. Khot et al fund that admassions for 
the whole >f England ard Wales had trebled 
between 1975 and 1981“ The s-milarży of the 
montk-y profiles, nationally, suggested the opera- 
tion c? 'meépor trigger fazcrs.” Mitchell reviewed 
internztionel trends in 1985 enc round a striking rise 
in al countries examine-L- A though the major 
changz was the increase in “Fe numDer of individual 
patients adm_tted, he conc cec tha: a risein asthma 
incide~ ce could only account for par: of the increase. 

Incpeased admissions for esthma may result from 
increased incidence or severity of disease, an in- 
creased tendency to seek medical help for conditions 
previcusly tclerated, increesed hospital referral by 
genere. préctitioners, increased self referral to 
casualcy departments, or a1 increased teadency of 
medical officers to admit.‘ Child asthma admissions 
in the Brigh-on area have rsen as elsewrere, and 
have continied to rise. C-#tena for admission in 
Brighton have not changec: children are admitted 
when ¢ymptcms or poor response tc bronchodilator 
treatme:n: Irdicate that mctensive ireament or 
observation re required. Two surveys were there- 
fore ucderta} en: a retrospect-ve survey of admission 
trends and ckanges in marégement. and a prospec- 
tive sucvey cer a one year 321194 to investigate the 
freqne-cy of self referral erc parental expectations 
of hospital tzatment 
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RETROSPECTIVE SURVEY 

Detats of all asthma admissions to the Royal 
Alexandra Hospital for Sick Children, Brighton 
were cbtained from Hospital Activity Analysis for 
the years 1973-85. The data consisted of dates of 
birth, admission and discharge, sex, and hospital 
number, permitting identification of individual 
patients. The data were transferred electronically to 
a BBC microcomputer for analysis and numbers 
were checked for accuracy against existing hospital 
records. Rates per 1000 population allowed for 
admissions from outside the area. Data for 1971 and 
1972 were derived from hospital records. For 
comparison, data were obtained from hospital 
records on admissions for bronchiolitis and 
wheez? bronchitis l 

Infomation on treatment in hospital was known 
for all patients in 1985; for previous years it was 
derived from a sample of hospital notes covering 496 
admissions Random selection in each year was 
attempted but is not guaranteed owing to missing 
notes. Larger samples were used for years of 
changiag trends: sampling was continued for each 
year until a set of stable averages was obtained, and 
accuracy was checked by the jackknife (data split- 
ting) technique Also obtained was information on 
casualty attendance (from 1975 onward) and on 
overall admission rate (from 1973). 

The data for admission were sorted by date of 
admiss on, and by patient ın order of date of birth 
Identif cation of individual children provided, 
among other things, data on readmissions. The 
following definition of readmission rate was chosen 


so that trend could be examined over the longest 
possible time period: this was the percentage 
admissions tn a calendar year where there had been 
a previous admission in the past natural year A 
60% readmission rate would therefore indicate that 
60% had a previous admission within 365 days 

Trends for admission rate, age distribution, length 
of admission, and hospital treatment were calcu- 
lated and plotted by computer. Significance was 
determined from the standard error except for 
admissions where the x° test was used. Temporal 
associations were explored by multivariate analysis 
and plotting residuals allowing, for example, change 
in median length of admission to be examined after 
accounting for the possible effects of changes in 
therapeutic practice. 


PROSPECTIVE SURVEY 

Data were collected prospectively on children with 
asthma admitted in the one year period March 1985 
to March 1986 There were 605 admissions. Parents 
of 386 of the children who were admitted (64%) 
were interviewed ın person by EB or JS, the use of 
two interviewers directly concerned in the study was 
unavoidable The remaining parents were sent a 
postal questionnaire which 135 returned and 84 did 
not Data were therefore available on 52! (86%) 
The questionnaire covered past, current, and family 
history, medication, contact with general prac- 
titioner, and expectations of hospital treatment 
Parental expectations were determined as far as 
possible without leading questions. 


Results 


RETROSPECTIVE STUDY 

An eight fold rise in admissions occurred over the 
entire period 1971-85 (fig 1) The mse occurred in 
two stages. first a moderate rise ın admissions of 
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Figl No of children with asthma admitted to the Royal 
Alexandra Hospital each year 
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school age children (fig 2a), and later a massive nse 
in children of preschool age (fig 2b) The age profile 
underwent an appreciable change as a result (fig 3). 
Median age rose from 5-3 to 7-1, then fell to 
4-4 years. 

The initial rise, which started in 1976, closely 
followed the introduction of nebulised salbutamol. 
This advent had a considerable effect on other 
treatment (fig 4) Oral bronchodilators were rapidly 
supplanted, and the use of croupettes and medica- 
tions having a sedative effect (promethazine, 
trimeprazine, chloral, chlorpromazine, phenobarbi- 
tone) declined sharply Corticosteroid use fell from 
over 50% to 10%, with a gradual recovery to about 
30% over several years. 

The rise in admissions of younger children fol- 
lowed a similar pattern to that of the older children, 
but was larger, and occurred more than three years 
later There was no obvious contemporary precipi- 
tating factor. An increasing use of the hospital 
casualty department for all conditions was evident in 
attendance rates over the period: 2823 in 1975, 3595 
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Fig2 No of children aged (a) 5-14 years and (b) 0-4 years 
admitted per 1000 population in the same age range The 
arrow indicates the 50% point in the introduction of 
nebultsed salbutamol 
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nebulised salbutamol in each year and associated =hanges in 


other treatments. Steroids were 243er hydrocortisane or 
predusdone 


in 198C and 5166 ın 1985 The age distrizution of 
non-astamatic children, howeve-. did not -how any 
consistent change, the median age remaining con- 
stant at 16 months. 

The rse in asthma admissacns was almos entirely 
due <o an increase in th? unber of esthmatic 
chilcrec presenting to hosprezl: there was a similar 
eigh: fc d ms2 m the number of first admissions for 
asthma ezch vear. The recdmission rates for chil- 
dren over and under 5 years were about 15% and 
58% ‘tke difference reflects tke greater frecuency of 
wheezimg attacks in younger children), and there 
was 20 >vera.l rising trend Eeacmussions, 10wever, 
did account for some of tre inttial rise after the 
intrcduction of nebulised <elbu-amol. Ths rate in 


Nebulisec salbutamol 


children over 5 rose from 43% in 1976 to about 60% 
in the next three years and then fell There was a 
lesser but simular initial trend in the later influx of 
younger children, mainly affecting those aged 3 or 4 
when they first received nebuliser treatment. 

There was no artefact due to diagnostic transfer: 
admissions for wheezy bronchitis remamed at a 
relatively constant and low level, with an increasing 
tendency over the years for the seasonal pattern to 
mirror that of bronchiolitis. There was no increase 
in the proportion of asthmatic children admitted 
from casualty; ıt was not, however, possible to 
determine whether children with milder symptoms 
were being admitted, as tt was not known whether 
children were presenting with a similar or milder 
range of disease than previously. The median 
duration of stay for asthma admissions fell over the 
period trom 4-3 to 2-2 days but the trend was evident 
before any nse in admissions, and varied with 
steroid and nebuliser use. Admissions were not 
drawn from a wider area or from an altered 
zeographic distribution. 


2ROSPECTIVE STUDY 

There were 605 admissions (407 boys, 198 girls) over 
the one year period; a further 39 children were sent 
home from casualty Out of a total of 455 children, 
369 (61%) admissions were of children admitted 
only once during the study period; 47 children 
(10%) were admitted twice, and 39 (9%) thrée or 
more times. The median (1st and 3rd quartile) age 
was 4:2 (2-4-6-9) years. Children stayed in hospital 
for a median three (two to three) days, and received 
nebulised bronchodilator on a median eight (five to 
12) occasions. Additional treatment with steroids 
was given to 185 out of 605 (31%). 

Self referrals accounted for 437 out of 605 (72%) 
admissions, or 351 out of the 521 (67%) answering 
the questionnaire Parents of 284 (55%) of these 
children had not consulted their general practitioner 
at any time during the current illness, and of these, 
218 (77%) quoted knowledge of an open access 
policy for asthmatics as their reason for bringing the 
child to hospital Most of the remaining consulta- 
tions were accounted for either by the severity of the 
child’s condition (5%), or a reported telephone 
instruction from the general practitroner to take the 
child to hospital (9%). 

Altogether 136 admisstons were first admissions 
for asthma. Of these, 116 (85%) had seen their 
general practitioner earlier in the illness and of these 
G2 (79%) were referred. Where there had been a 
previous admission the proportions were 121 out of 
385 (31% 1 and 78 out of 121 (64%). Of the 237 out 
of 521 (45%) who saw their general practitioner, 197 
(83%) saw their own practitioner rather than a 


Table Treatment iecerved fiom general practitioner 


No (%) of 

duldren treated’ 

(1= 160) 
Nebuliser (general practitioncr) 45 (28) 
Nebuluecr {home} 16 (10) 
Inhaler i5 (9) 
Injection 7 (4) 
Bronchodilator syrup 35 (22) 
Antibiotics 35 (22) 
Cough syrup 4 (3) 
Other 3 (2) 


Where more than one treatment was given, only one was recorded 
the order of preference was the same as used in the table 
"Of the 237 children who saw then general practitioner 77 received 
no treatment 


partner or deputy Only 152 (64%) of the parents 
remembered being told their child had asthma 
Where treatment was given (table) this was thought 
to be effective in only 51 out of 160 (32%). Nebulised 
bronchodilator treatment, however, was thought 
effective in 37 out of the 51 (73%) in contrast with 
other treatment, which was thought effective in only 
14 out of 99 (14%). When the child had not been 
referred directly to hospital by the general prac- 
titioner, the median (1st and 3rd quartile) time 
interval between general practitioner and hospital 
consultations was eight (three to 24) hours. Dis- 
satisfaction with treatment and symptomatic deterio- 
ration were the main reasons given for not returning 

In seeking medical treatment 253 out of 424 
(60%) of those without home nebulisers were 
primarily trying to gain access to nebuliser treat- 
ment. This applied to 13 of the 133 (10%) children 
on their first admission and to 240 out of 291 (82%) 
of those with previous admissions. 


Discussion 


RISING INCIDENCE 

The incidence of asthma has been variously reported 
as between 0-1% and 19%.” Rates vary with the 
time of survey and population described, but in 
particular with definition and method adopted. 
Rates approach 25% as the definition is expanded to 
include children with as few as one or two wheezing 
episodes. This incidence has shown little change 
over almost 30 years.°? 

The possibility of a rising incidence of asthma in 
children of school age was considered as long ago as 
1954 '° A rise was confirmed by serial studies in 
Birmingham: 1-76% in 1956-7, 5-4% in 1968-9, and 
6-34% in 1974-5.!! The incidence 1s now thought to 
be as high as 11% * '* Further evidence comes from 
rising admussions,'? general practice consultations, '* 
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and deaths.'* !* It may, however, be the severity 
rather than the incidence which is rising A number 
of environmental changes and their effects may 
indirectly account for this warmth and humidity on 
house mite populations, travel on viral spread, 
farming practices on pollen and fungal spore release, 
and motor vehicles and power stations on air 
pollution, etc. As potential factors are so numerous 
and may show similar trends, proof may be difficult 
to obtain, particularly retrospectively. 

This study documents an appreciable mse in 
asthma admissions, a phenomenon that may result 
from increased incidence, diagnosis, or severity of 
asthma, but which may also reflect altered referral 
patterns or expectations of care 


DEFINITION OF ASTHMA 

The high incidence of episodic wheezing in early 
life, and the tendency for this apparent reaction to 
viral upper respiratory tract infection to disappear 
by the age of 5 years, led to a past recommendation 
not to regard such children as asthmatic '® The 
problem of definition, however, remains as there ts 
no clear dividing line between asthmatic and non- 
asthmatic wheezing '* The likelihood is that early 
wheezing is part of the already wide range of disease 
known as asthma.'’ Children are prone to viral 
infections, in asthmatic children these provoke 
episodic wheezing, and much confusion has re- 
sulted. The quest for a formula indicating which 
children will grow out of their asthma may likewise 
prove a false goal,” '* as it is now known that many 
of these children have persistent abnormalities of 
lung function and risk developing chronic obstruc- 
tive lung disease ın later life.!? 7° 

Definitions of asthma hinge on the concept of 
reversibility,”! * and in children the ımpact of the 
nebuliser, and other effective bronchodilator deliv- 
ery systems, may have been considerable. The 
practical diagnosis of asthma has been immensely 
simplified: 1f wheezing responds then ıt ts asthma. 
Theoretical difficulties remain as bronchodilators 
treat only one component of airway narrowing,” 
and are known to be less effective in young 
children.”* 

Conceptual changes such as these may have 
broadened the definition of asthma There ıs no 
evidence from this or previous studies, however, 
that diagnostic transfer has caused an apparent rise 
in asthma admissions The numbers of children 
admitted with a diagnosis of bronchitis have always 
been too small and constant for this to have 
occurred. The same may not be true, however, for 
children who wheeze in the community Many 
studies have publicised the underdiagnosis and 
undertreatment of asthma” % and the disservice 
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provided <:> parents by net telling them the 
diagnosis.” The availabi icy cf effective treatment 
may also have resulted in am increased willingness to 
diagnose ashma 


THE EFFECIfS OF NEW MED CATIDNS 

The >ebultcer caused a revolmtior. in the inpatient 
treatment of asthma. After its introduction the use 
ofinefectual treatment rapidly died out. Steroid use 
also 2h, bit inappropriately. It ıs interesting to 
spect_ate that a similar temvorary fall in steroid use 
may ~ave contributed to the zse .n asthma deaths 
whick follcwed the introchuctizn of bronchodilator 
inhalers in the 1960s 7" 

The yearly change in estime admission rate was 
strongly associated with Le in:roduction of nebul- 
ised tconchodilator treatment. Because this was an 
abrup: chenge, unrelatec to environmental and 
social factors, the chance >f a {urus association 1s 
reduc:-d Imtially there were increased readmis- 
sions. probebly as a reactcn © the availability of 
more 2ffectrve treatment. The ncrease in readmis- 
sions was a <emporary phenomenon, and may have 
been zeversed by improvern2n’: in outpatient treat- 
ment. The possibility of a reduced threshold for 
admisicn cannot be exch ced. but an explanation is 
required foz the vast increas: in numters of patients 
prese-ting to casualty w ti ashma. 

The later part of the rise vas characterised by an 
appreciable rise in the mumbe~ of preschool chil- 
dren. Whet viewed sepzratel, this mse does not 
show the seme relation wath the introduction of 
hospital nebulisers. Presmi92 children have the 
mast *> gain from nebuliser reztment as few will be 
able tc use tmhalers Theiriazreased admissions may 
reflec: the rore gradual a>] 1'si:10on of nebulisers by 
gener=l prect-tioners, whe sti. provide the usual 
route 5y wh ch children arz introduced to hospital. 

Nebul:sed bronchodiletor treatment provides 
rapid symptomatic relief. [his may have had the 
effect of at--acting children to hospital; they often 
tell their parents to brna thəm when they are 
wh2ez7. Because of the ]kelthood <hat wheezing 
wil! return within a few | ours children are usually 
admited. Children piver z nebuhsation by their 
gereral praccicioner are oft21 s-bseqtently referred 
to hospital far the same reason. Many have by now 
leaned, however, to bypass cheir general prac- 
titionez and zome direct to hospital. This may have 
been a me-or cause of the mse in number of 
asthmztic children seen. 

It is clear that parents cf asthmatic children are 
dissate fied “ith the treacwment they receive from 
their general practitioners and <n consequence they 
seek Fosnita treatment. Oase parents and children 
have expsrienced treatmea” n ~ospital they tend to 


return. Hospital treatment is seen as superior 
primarily in respect of providing regular nebulised 
bronchodilator treatment. Many general practttion- 
ers do not possess nebulisers. Only 22% of children 
were zven nebuliser treatment by their general 
practitioner; one quarter used the child's own home 
nebuliser. 

Strong preference for nebuliser treatment may 
also explain the willingness of parents of asthmatic 
children to travel greater distances to hospital. 
Although the median (1st and 3rd quartile) distances 
travelled by self referring parents of asthmatic (3-7; 
1-8-11-4 km) and other children (3-0; 1-5—4-5 km) 
were similar, the upper quartile for the asthmatic 
children was very much larger and the two dıs- 
tributions differed very significantly (p<<0-0001 
Wilcoxon rank sum test). 


AGE DISTRIBUTION 

The imitial rise in admissions consisted predomin- 
antly of school age children, followed later by a 
greater rise in preschool children. It ts unlikely that 
this represents a change ın the pattern of wheezing 
in the community Past studies have shown that 
there are more younger than older children who 
wheeze, and they do so more often.* If the 
proportion of wheezing episodes resulting in 
admission has nsen, then the age distribution of 
admissions may increasingly have come to mirror 
that of wheezing in the community. The increased 
presentation of children with a short history of 
wheezing may have resulted from increased diagnosis 
or increased public awareness of asthma Alter- 
natively, improvements in prophylactic treatment 
and drug delivery systems may have prevented a 
greater rise in admissions of older children, whereas 
similar treatment may be impractical or ineffective 
in preschool children.” 


REVERSING THE TREND 
Admission for asthma ts rarely desirable, although 
there may be indirect benefits such as peace of mind 
for all concerned and an opportunity for patient 
education Admission 1s often highly disruptive to 
family life, and places a strain on hospital resources 
It transpires, however, that most patients are self 
referrals, and many expect admission. 

As the major reason for self referral appears to be 
access to nebuliser treatment, greater provision of 
nebulisers at home may help reduce admissions. 
Home nebuliser treatment, however, may not be 
withou: risk.” It is highly desirable that more 
general practitioners should own nebulisers. As few 
attacks of asthma will remit after a single treatment, 
nebulisers need to be made available for short term 
loan. Potential problems are unfamiliarity with the 


machine, and mability of parents of newly diagnosed 
children to judge deterioration or inadequate re- 
sponse to treatment. 

Improved outpatient management may help to 
reduce admissions, but this is probably already 
occurring. The main problem is the large number of 
first admissions, and the large proportion of very 
young children with asthma in whom administration 
of treatment may be difficult, and response less 
satisfactory. Wheezing in children tends to be 
episodic, and the early use of oral steroids, in 
conjunction with other treatment, has been shown 
to be highly effective.” There seems to be a great 
reticence in general practice to use short oral steroid 
courses and ıt seems likely that if this attitude could 
be altered together with acceptance of sensible 
controlled nebulised bronchodilator treatment in 
the home many hospital admissions could be 
avoided. 
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SUMM+RY The standard 3entiromide test and a new modified test using p-aminosalicylic acid 
(PAS: as a pharmacokiretic marker for p-aminobenzoicacid (PABA) have been evaluated in the 
detect on cf pancreatic e ocine irsuficiency in childrea. The conventional two day test using a 
colorimetzic assay for urinar; PABA discriminated poo-ly between five children with pancreatic 
insuff ciency and 13 otke-s with normal pancreatic function. Two further groups of patients, 
compczising 28 with parcrealic exocrine insufficiency end 20 with normal pancreatic function 
underwent the modified test, end u-ine samples were analysed by high performance liquid 
chromatoz-aphy. The resalts showed a complete separation between groups. The use of PAS 
elimirates a number of scurces of errr inherent in a two day Bentiromide test and provides a 
simplried end accurate dizgnostic test Tor pancreatic insufficiency. The PABA-PAS modified test 


enables collection of the urine to b2 done during a single six hour period. 


Exccrime pancreatic insufficiency is often considered 
in the differential diagnos s of fa:lure w thrive, 
protracted diarrhoea, or steatorthoea. Though ıt is 
most commonly seen in pactents with cysts fibrosis, 
it may occur in a numter of other dsorders.! 
Duodenal mtubation followed by hormona stimula- 
tion of the pancreas with intravenous pancreozymin 
and secretin is still considere-1 the most redable test 
for thz d:apgnosis of pancreatic 2xocrime insuf- 
ficienc,. Trs test is, howsv2r, unpleasart for the 
patient subsequent laboracory analvsis is doth time 
consucing and complex, ard reliable supplies of 
secretz are difficult to oxzzin 

S:mple screening tests for pancreatic insafficiency 
have cherefore been deveoped and svaluated 
largely in edult patients as akematives to duodenal 
intubazon.? The Bentirom:ce test has been most 
widely evéluated and reles on hydrolysis of an 
orally =dm-nistered synthe-iz compound N—benzoyl- 
l-tyros-] p-aminobenzoic az-c (Bentiromice) within 
the small bowel. This cormsou 7d is cleaved selec- 
tively >y >ancreatic chymctrypsin to release p- 
aminotenzo.c acid (PABA.”. PABA, is atsorbed in 
the small intestine, conjigeted in the [ver, and 
excreted in the urine. The acourt recovered from a 
timed -nne collection exp~essed as a proportion of 
the PA3A given in the doss cf Bentiromice gives an 
indication of duodenal cl.smozypsin acivity and 
hence =f ey ccrine pancreatis function. Fale postive 
results mav occur, however in patients with dis- 


ordered gut motility or an enteropathy (which result 
in low PABA absorption) or m those with hepatic or 
renal dysfunction, when either conjugation or urin- 
ary excretion of PABA may be reduced.’ In 
addition, drugs such as paracetamol and sulphona- 
mides, or certain foods, may interfere with the 
urinary assay of PABA. 

An attempt to correct for these variables has been 
reported whereby a dose of free PABA alone is 
given tie day after the Bentiromide test A PABA 
excretion index is then denved by dividing the 
amoun: of PABA recovered on day 1 by the amount 
recovered on day 2. This makes the test more 
cumbersome but can improve specificity* by reduc- 
ing the number of false positives. Subsequent 
refinements have included administration of PABA 
labelled with “C at the same time as the 
Bentircmide,°> which avoids the need to repeat the 
test on a second day. Though it is undesirable to give 
the B emitter '“C to children in a diagnostic test, the 
single day test with ““C PABA has gained accept- 
ance as a screening test for pancreatic disease in 
adults." 

As a7 alternative to “C PABA we have evaluated 
the us: of a structural analogue of PABA, p- 
aminosalicylic acid (PAS), and compared the initial 
PABA excretion index obtained with "C PABA 
with that using PAS. The advantage of using PAS 1s 
that, iv is structurally and pharmacokinetically 
related to PABA and is safe. Furthermore, after low 
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doses, its concentration in urine can be measured 
simultaneously with PABA by high performance 
liquid chromatography. The comparison of PABA 
excretion index obtained using '“C PABA and then 
PAS in a group of adult patients with a wide range of 
pancreatic exocrine function showed a high correla- 
tion (r=0-96) confirming the pharmacokinetic simi- 
lanties of PABA and PAS.’ 

We have therefore assessed the ability of the test 
incorporating PAS to discriminate between normal 
and abnormal pancreatic function in children, and 
have compared our experience with the conven- 
tional two stage Bentiromide and free PABA test 


Subjects and methods 


UNMODIFIED TWO STAGE TEST 

Five children with clinically apparent pancreatic 
insufficiency were investigated. Two had greatly 
decreased duodenal pancreatic enzyme secretion in 
response to pancreozymin and secretin stimulation 
(one had inflammatory bowel disease and one had 
cystic fibrosis), and two had undergone pancreatec- 
tomy and had almost undetectable faecal chymo- 
trypsin. The remaining child had cystic fibrosis and 
low faecal chymotrypsin concentrations, and was 
about to start pancreatic enzyme supplementation 
for poor weight gain. Their median (range) age was 
2% years (6 weeks-S years) and weight 13-2 kg 
(4-8-17-4). Pancreatic enzyme supplements were 
discontinued 48 hours before the test. 

Thirteen other subjects had normal pancreatic 
function. Nine had duodenal enzyme secretion 
within the reference range after stimulation by 
intravenous pancreozymin and secretin carried out 
during mvestigation of gastrointestinal symptoms. 
Four others with symptoms of chronic chest disease 
were under investigation for suspected cystic 
fibrosis, but subsequently shown to have normal 
sweat tests and faecal chymotrypsin concentrations. 
The median (range) age of the control subjects was 2 
years (3 weeks to 13 years) and weight 9 kg 
(2-9-45-2). 

After an overnight fast a urine specimen was 
taken before the test to determine the presence of 
interfering substances. Bentrromide 15 mg/kg body 
weight was then given, together with a standard 
breakfast of unmodified cows’ milk and cornflakes. 
Babies not yet taking solids were given their usual 
milk feed. Urine was then collected for the next six 
hours. Adhesive collecting bags were used for 
children not old enough to cooperate with voiding. 
Older children were encouraged to drink fluids of 
their choice during the six hour collecting period and 
were allowed to eat lunch. The second phase of the 
test using free PABA alone (4:5 mg/kg) was 


Simplified oral pancreatic function test 781 


performed 48 hours later according to an identical 
protocol 

Unne volumes for the six hours were measured 
and aliquots of 20 ml frozen at —20 C until analysis. 
Urinary PABA was assayed by the Bratton and 
Marshall method for sulphanilamide as modified by 
Smith et al.® 


MODIFIED ONE STAGE TEST, INCLUDING PAS 

Twenty eight children with known pancreatic insuf- 
ficiency were studied; 25 had cystic fibrosis proved 
by sweat testing, and had clinical steatorrhoea that 
had improved when enzyme supplements were 
given. The remaining three subjects, two with 
Shwachman’s syndrome, and one who had had a 
pancreatectomy, had abnormally low pancreatic 
enzyme secretion in response to stimulation with 
pancreozymin and secretin. The median (range) age 
was 10 years (1 year 5 months-16 years) and weight 
23 kg (8-2-54). Pancreatic enzyme replacements 
were stopped 48 hours before testing. 

Twenty other subjects had normal pancreatic 
function. Fourteen had been investigated for di- 
arrhoea with or without associated failure to thrive 
(five had enteropathies on histological examination 
of jejunal biopsy specimens) and had normal pan- 
creozymin and secretin tests. There were two 
normal children, and four others who had normal 
stools but who failed to thrive from a variety of 
causes Each of these had a negative sweat test that 
excluded cystic fibrosis, and their faecal chymo- 
trypsin concentrations were within the normal 
range. Their median (range) age was 21⁄2 years (4 
months-11 years) and weight 8-5 kg (3-25). 

The test protocol for the second group was similar 
to that for the first group except that 4-5 mg/kg PAS 
was given simultaneously with 15 mg/kg Bentir- 
omide and a second day test was not performed. A 
20 mi aliquot from the six hour urine collection was 
stored at —20°C until analysis. 

After the alkaline hydrolysis of PABA and PAS 
conjugates, unne samples were assayed by high 
performance liquid chromatography as previously 
described’; the technique was modified to measure 
PABA and PAS simultaneously.’ In a few patients 
already receiving antibiotics, problems of interfer- 
ence with the measurement of PABA and PAS were 
overcome by using a 300-3 cm u-Bondapak 
column (Millipore Ltd, Harrow, Middlesex) in place 
of the 15x0-5 cm polymer column previously 
described.” 

Results from patients with pancreatic insuffici- 
ency were compared with those from subyects with 
pancreatic sufficiency by the Mann-Whitney U test. 
Because results for the control group in the six hour 
test were non-parametrically distributed, loganth- 
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mic tran=formetion of the daza pe- mitted calculation 
of the mean and two staxdkard deviations as a 
referenc= ranse. 

Appreval for the study was obtained from the 
research eth cel committee 9° the Central Birming- 
ham Health Authority. Informed pazental consent 
was obtz=ined >efore the test:. 


Results 


The res-lts ci the two stage uzmodiñed Bentir- 
omide test we shown in fig _. Tre median PABA 
excretio™ incex for patients w th exocrine pancreatic 
insufficiency was 29 (range 2-65) and for subjects 
with normal pancreatic function 60 (range 30-118, 
p<0-05} sho xing considerakl2 averlad between the 
STOUpS. 

The results of the six hor PABA/PAS test are 
shown ir. fig 2. The PABA excreci=n index is derived 
from the ratio dt concentratcrs o PABA and PAS 
derivatives in the urine.’ The median PABA excre- 
tion index fcr satients with zænzreatız insufficiency 
was 19 (ange —60) and for >aciznts with pancreatic 
sufficiency 7) “range 66-140, 3<0-0C01) and there 
was complete separation betaee= th2 two groups. 

The FABA excretion incex v the two patients 
with Skwaciman’s syndrore were 58 and 60, 
PABA escovery being 47% ard 5)%, respectively. 
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Figl PaBA excretion index reas after unmodified two 
stage Beraromiz test of exocinine pancreatic function. 
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Fig2 PABA excretion index results after modified one- 
stage Bentroide test of exocrine pancreatic function, 
incorpora ing p-aminosalicylic acid. 


Discussicn 


Results with the unmodified two day test (fig 1) 
show a wide spread of PABA excretion index in 
subjects with and without pancreatic insufficiency, 
with considerable overlap of the two groups. 
Though “he number of patients studied with this test 
was smal, the practical difficulties of a two day 
procedure and the wide spread of resulis suggest 
that it hes little clinical application. In contrast, we 
have found the modified oral pancreatic function 
test usreg PAS as a pharmacokinetic marker for 
PABA a sinple and accurate diagnostic test result- 
inz in complete separation between patients with 
and with>ui pancreatic exocrine insufficiency (fig 2). 
All patients with pancreatic sufficiency were cor- 
rectly identified including those children with 
diarrhoez and failure to thrive secondary to an 
enteropethy. This makes the test particularly useful 
for rapic exclusion of pancreatic disease as a cause 
for alterzd bowel habit with or without failure of 
growth. The test also identified 93% of those 
subjects with pancreatic disease (the patients with 
Shwachrian’s syndrome being the two exceptions). 
Results witn the modified test are therefore superior 
to recemtly reported findings using fluorescein 
dilaurate which, when given as an alternative to the 


Bentiromide test, produced a false positive result in 
20% of control subjects 1° 

Patients with the rare condition of isolated lipase 
deficiency cannot be identified by the Bentiromide 
test because of its chymotrypsin specificity, nor 
would an early indication of pancreatic exocrine 
failure such as decreased bicarbonate secretion be 
detected. In addition, the test cannot supplant 
conventional analysis of enzymes in aspirated 
duodenal juice for studying the ontogeny of pan- 
creatic exocrine function, because it is likely that 
each pancreatic enzyme has a unique maturational 
pattern. !! 

The two patients with Shwachman’s syndrome, 
despite almost undetectable duodenal chymotrypsin 
secretion following pancreozymin and secretin sti- 
mulation, were still able to hydrolyse Bentiromide. 
Anomalous Bentiromide test results in patients with 
Shwachman’s syndrome have been reported 
before,!? }3 indicating that Bentiromide hydrolysis 
may not be entirely due to pancreatic chymotrypsin. 
Sterchi ef al have characterised a small intestinal 
brush border enzyme capable of cleaving Bentir- 
omide, and have named it PABA peptide 
hydrolase.'* There is a proximal to distal gradient in 
the activity of this enzyme with the lowest activity in 
the proximal small bowel. The activity of PABA 
peptide hydrolase was measured in jejunal biopsy 
specimens from both the children with Shwach- 
man’s syndrome. Interestingly, the child with neg- 
ligible exocrine function showed the highest PABA 
peptide hydrolase activity (105-19 ymol/hour/gram 
of protein; normal control mean (SD): 46-39 (6-97) 
umolhour/gram of protein) whereas the second 
patient, who had some residual pancreatic function, 
had lower PABA peptide hydrolase activity (40-79 
umolVhour/gram of protein), within the control 
range (M Lentze, personal communication). The 
importance of this finding remains uncertain. 
Shwachman’s syndrome is a rare condition with a 
number of associated features,” making it unlikely 
that a normal result from a Bentiromide test could in 
itself lead to misdiagnosis. 

Despite these shortcomings the test has a number 
of clinical applications. It will readily exclude 
pancreatic exocrine insufficiency in most children 
being investigated for altered bowel habit, and 
would immediately call into question the diagnosis 
of cystic fibrosis if used in patients with a false 
positive sweat test.!° In addition, Bentiromide is 
useful in assessing the effectiveness of exogenous 
pancreatic enzyme replacement treatment in 
patients with proved pancreatic imsufficiency.!’ 

The PABA/PAS modification of the Bentiromide 
test overcomes a number of problems A single 
collection of urine over six hours removes differ- 
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ences in completeness of urine collections in the two 
day test protocol that can be an ımportant source of 
error. A quick and simple test is particularly useful 
in children who are not old enough to be able to void 
urine on demand. The test procedure itself proved 
acceptable to patients and no adverse reactions were 
associated with the admunistration of Bentiromide 
and PAS. 

Using a colonmetric assay, up to 13% of tests fail 
because of interference from drugs and foodstuffs. '8 
Analysis by high performance liquid chromatogra- 
phy reduces this problem, though if patients are 
receiving antibiotics care must be taken to ensure 
that this does not interfere with analysis. Apparatus 
for high performance liquid chromatography 1s 
becoming standard in clinical chemistry laborator- 
ies, so that this test may be carried out in most 
district general hospitals. Alternatively, PABA and 
PAS conjugates remain stable in urine samples at 
ambient temperature for several days, and could be 
sent by post to a reference centre. 

We recommend that when clinical features sug- 
gest pancreatic exocrine insufficiency, consideration 
should be given to using the modified PABA/PAS 
test before resorting to more invasive forms of 
investigation. 


We thank Dr AJ Shipman of Roche Products for providing 
Bentiromide and PAS, Dr M Lentze for undertaking the assays of 
PABA peptide hydrolase activity, and Mrs D Sule for analysis of 
the duodenal enzyme actrities and the faecal chymotrypsin 
concentrations. Dr JWL Puntis held a Sheldon Research Fel- 
lowship from the West Midlands Regional Health Authonty 
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Faecal chymotrypsin: a reliable index of exocrine 
pancreatic function 


G A BROWN, D SULE, J WILLIAMS, J W L PUNTIS, I W BOOTH, AND A S McNEISH 
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SUMMARY Simultaneous measurements of duodenal and faecal chymotrypsin were made in 30 
children aged 3 weeks to 14 years. Apparent chymotrypsin secretion rates measured after 
stimulation with pancreozymin were compared with the mean faecal chymotrypsin concentration 
derived from three stool specimens collected at random within 72 hours of the intraduodenal test. 
In the 25 children who responded to pancreozymin stimulation the mean faecal chymotrypsin 
concentration was significantly positively correlated with the apparent chymotrypsin secretion 
rate. Correlation using single specimen stools collected at random was appreciably poorer. In the 
five children with undetectable or only traces of chymotrypsin in the duodenum after stimulation, 
the mean faecal chymotrypsin concentrations were only 3-10% of the lower limit of the reference 
interval. In a second group of 46 children with cystic fibrosis proved by sweat tests and clinical 
evidence of malabsorption, the chymotrypsin concentration measured in a single stool specimen 
collected at random was unequivocally subnormal in each case. 

Faecal chymotrypsin measurement is a rapid, simple, cheap, readily repeated, non-invasive 
test of high specificity and sensitivity. Faecal chymotrypsin should be measured before 


contemplating intraduodenal tests of pancreatic function. 


In routine clinical practice pancreatic exocrine 
function 1s most accurately assessed by measuring 
the products of pancreatic secretion in fluid from the 
upper small intestine.’ Tests requiring intubation of 
the intestine are, however, technically difficult, 
expensive, and invasive and there have been many 
attempts to find an alternative, particularly for the 
investigation of children. One approach—the 
measurement of pancreatic proteolytic enzymes in 
faeces using pancreatic enzyme specific substrates— 
has been available for many years? but there 1s still a 
lack of concensus about its value. Measurement of 
faecal chymotrypsin has been recommended by 
some workers’ * but other paediatric gastroenter- 
ologists discourage it,” ê and a firm theoretical basis 
is required to justify further use of the test. We have 
therefore sought to validate measurement of faecal 
chymotrypsin by investigating its performance in 
two ways firstly by correlating the results with the 
activities of chymotrypsin and trypsin in the duode- 
num after stimulation with pancreozymin and 
secretin, and secondly by measuring its ability to 
identify the defect in known cases of pancreatic 
exocrine insufficiency 
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Subjects and methods 


To investigate the correlation between enzyme 
activities in faeces and duodenal fluid we studied 30 
children who were having intraduodenal pancreatic 
function tests for investigation of gastrointestinal 
symptoms. Their ages ranged from 3 weeks to 14 
years (median 21 months) and weights ranged from 
1-8 to 35 kg (median 8-6). Of five children who 
failed to secrete enzyme after stimulation with 
pancreozymin and secretin two had Shwachman- 
Diamond syndrome, one had had a resection of 
pancreas for nesidioblastosis, one had a pancreatic 
pseudocyst, and in one the aetiology was un- 
known. One child with partial insufficiency had 
inflammatory bowel disease with malnutrition 
The remaining 24 children were considered to 
have normal pancreatic function after investi- 
gation. 

To investigate the ability of the test in patients 
known to have pancreatic exocrine insufficiency we 
studied 46 children with cystic fibrosis proved by 
raised concentrations of electrolytes in the sweat, 
and clinical evidence of malabsorption 
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INTRADTIODENAL PANCREATIC 7UHCTION TESTS 

After fisting and sedation wizh chlorpromazine the 
childre- were intubated witt 112 FG rasoduodenal 
tube that had been modified by removing the end 
and adding stde holes. The tib of the tube was placed 
at the duodenoyejunal flezuse under rad ographic 
controL Contemination cf ducdena. flud with 
gastric Zuid was prevented by frequently aspirating 
the stomach <hrough a nascgastric tube. Full details 
of the technique are givem by Tncp et cl.’ 

The pancreatic function tests were dcne by a 
techn:qae similar to that cf Hadorn.~ Fiuid was 
collecte] by suction over twc 10 minute basal 
secretici? periods Pancreczymin was given in- 
travencasly (2 U/kg body weht) and a further two 
10 min_te fluid collections were then made. This 
was fol owed immediately bv an intravenas injec- 
tion of secretin (2 U/kg tEccy weight), end fluid 
collecticn was continued Zor a further hree 10 
mintte periods. Each fluid specimen wes placed ina 
vacuum flask with solid carlaom dioxide immediately 
after ccdlection. 

In the laboratory, flud: were kep: at —20°C. 
Chymo--ypsin and trypsin weve measured within 24 
hours ci the completion of tke test. The cuodenal 
fluid was anélysed without ry reparation except 
centrifugation at 3000 g fcr .0 minutes a: 4°C to 
remove insoluble material. Enzyme activites were 
measured in 2ach 10 minute fuid specimen. Mean 
concentrations were calculated for zhe five speci- 
mens cc_lected after stimulazizn with sancreozymin. 
Secretic] rates were caladated by adang the 
content of the same five spec mens and expressing 
the resclt as a proportion cf >ədy weight. The 
samplin= procedure may have resulted in tke loss of 
some pet of the enzyme secr2 ed, so secret on rates 
were designaced ‘apparent secretion rate’ 


STOOL COLLECTION AND PRE>A2ATIDN 
For the 30 children in the Erst part of the study, 
three s-ecimens of stool weighing 1-2 g were 
collecte< at rancom on three separate days vathin 72 
hours o7 the tntraduodenal parcrzatic functon test. 
Stool analyses were done >21 semples dilated 1/7 
wiw. AEout.0-5 g stool was firs: honogerised 1/3 
w/w wit] waer using a Poter-Elveh:em pattern 
glass and Teflon homogeniser wich 9-1 mm clear- 
ance for max.mum dispersid1 of stool soltis. This 
homogenate was diluted wrta an equal vclume of 
0-01 M ZRIS buffer, pH 7-8 ~c produce a fiaal stool 
dilution >f 1/7¥/w. Chymotryfsin activity 1s adsorbed 
to the salid phase of faecal homogenates, so care 
was taken to prepare extrerely fine homcgenates 
and to nix them thorough: before sampling for 
analysis. 

For the 46 children with erst c fibrosis anc clinical 


melabsorption a single stool specimen was collected 
at random before starting replacement of pancreatic 
enzymes, or after withdrawal of enzymes replace- 
ment fcr a minimum of 72 hours before stool 
collection. 


ENZYME MEASUREMENTS 

Chymotrypsin (EC 34.21.1) and trypsin (EC 
3.4.21.4) were measured by kinetic, potentiometric 
methods,* in which the rate of hydrolysis of enzyme 
specific, synthetic substrates (acetyl tyrosine ethyl 
ester and benzoyl arginine ethyl ester for chymo- 
tryDsin and trypsin, respectively) was recorded with 
an automatic titrator and recorder (Radiometer, 
Copenhagen). The chymotrypsin and trypsin con- 
certrations were determined using bovine a 
chymotrypsin (Sigma C4129) and trypsin (Sigma 
T8542) for the reference standards. The precision of 
the faecal chymotrypsin analysis was determined by 
duplicate analysis of 30 faecal samples covering the 
range 120-1400 ug/g stool. The coefficient of 
variation was 5:8% The recovery of 25 ug bovine 
chymotrvpsin added to 14 separate faecal homo- 
gerates ranged from 90-6-107:8% with a mean 
recovery of 99-2%. 

The bovine a chymotrypsin reference standard 
hac an activity of 0-17 U/ug, the unit being the 
activity that hydrolysed 1 pmol of acetyl tyrosine 
ethyl ester in one minute under the conditions 
described for the method. 


Results 


DUODENAL FLUID ENZYMES 
Of the 20 children studied, 25 responded to the 
pancreozymin stimulation. Twenty four had appar- 
ent trypsin secretion rates above the lower limit of 
the control range that was defined by Hadorn® and 
confirmed in this department (fig 1), and one was 
below. In the remaining five tests, the apparent 
trypsin secretion rates were grossly subnormal with 
no 2nzyme activity detectable in three and traces 
only in two 

The apparent chymotrypsin secretion rates were 
segregated in the same way. The five children who 
failed to produce a trypsin response after stimulation 
with pancreozymin also failed to produce a chymo- 
trypsin response. The child that produced a 
meesuratle but subnormal apparent trypsin secretion 
rate also had a subnormal apparent secretion rate of 
chymotrypsin of only 30% of the lower limit (mean 
minus 2 SD) of the 24 normal responders. The 
results of analysis of duodenal fluid therefore ranged 
from grossly subnormal through partial insufficiency 
to the physiological range, thereby providing a wide 
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Fig1 Apparent rates of secretion for trypsin and 
chymotrypsin in 30 intraduodenal tests compared with mean 
faecal chymotrypsin concentrations. Segregation was 
identical by all three measurements. A=mean minus 2 SD 
for control subjects’, B=mean minus 2 SD of data 
presented but omitting the highest value that was more than 
3 SD above the mean, mean (indicated by an open square); 
C=lower limit of observed range from 150 stool specimens 
collected at random from 25 healthy infants @= patients 
with normal response to pancreozymin stimulation, and 
O= patients with pancreatic insufficiency 


range for identification of a correlation between 
enzyme activities ın duodenal juice and faeces. 


FAECAL CHYMOTRYPSIN CONCENTRATIONS 

The mean faecal chymotrypsin concentrations were 
segregated in the same way as the activities in 
duodenal juice (fig 1) In the five patients with 
absent or only a trace of duodenal chymotrypsin and 
trypsin after stimulation, faecal chymotrypsin was 
also extremely low or absent. The highest mean 
chymotrypsin in this group was 12 ug/g stool, which 
was only 10% of the lower limit of our reference 
range (120 ug/g stool). Of the 25 children with 
measurable duodenal enzyme activities, 24 had 
mean faecal chymotrypsin concentrations of 120 
ug/g stool or greater. The one child in this group 
whose results were low (40 ug/g stool, 33% of the 
lower limit of our reference range) had the subnor- 


mal but measurable apparent secretion rates of 
trypsin and chymotrypsin already mentioned 


CORRELATION BETWEEN DUODENAL ENZYME ACTIVITIES 

AND FAECAL CONCENTRATIONS 

In the 25 children who produced measurable en- 
zyme activities in the duodenum after stimulation, 
mean faecal chymotrypsin concentration showed a 
highly significant positive correlation with apparent 
secretion rates of chymotrypsin (fig 2). The Spear- 
man rank correlation coefficient was 0-63 (p<0-001). 
When the apparent secretion rates of chymotrypsin 
were correlated with chymotrypsin concentrations 
from single stool specimens collected at random (the 
initial stool from each triplicate), the correlation 
only just reached significance (7=0-43, p<0-05, 
>0-025). Significant positive correlations were also 
shown between mean faecal chymotrypsin concen- 
tration and mean duodenal chymotrypsin concen- 
tration, and also between mean faecal chymotrypsin 
concentration and the apparent secretion rates of 
trypsin, but the degree of association measured by 
the Spearman rank correlation coefficient values 
was less for both correlations (correlation coefficients 
0-45 and 0-48 respectively, p<0-01). 

Using the lower limit of the range of control 
apparent secretion rates for trypsin or chymotrypsin 
and the lower limit of the faecal chymotrypsin 
reference range to define the boundary between 
normal and abnormal pancreatic function, none of 
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Fig2 Correlation of apparent secretion rates of 
chymotrypsin with mean faecal chymotrypsin 
concentrations. 
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the ciuldrea produced icd=sstent results from 
either source. 


PATIENTS WITH PANCREATIC INS FFICIENCY 

In the 46 children with cp ic ābrosis and clinical 
ma_absorption faecal chyrr ct-vpsin was absent in 16, 
anc ir the -emaining 30 comcemtrations vere 60% 
(72 ug/g stool) or less o? the lower limit of our 
reie-eice range. The medan zoncentraton was 6 
ugg stool, cr 5% of the lower limit of the reference 
range. 


Discussion 


In the study correlating dworlenil enzyme activities 
and faecal concentrations. trean fascal cLymotryp- 
sin comcentrations derived-from :hree seperate stool 
speamens collected at random within 72 hours of 
the irtraduodenal test waze ighly significantly 
corcelated with the apparent secretion rates of 
chynctrypsin. The correla: epplied whether pan- 
creatic function was compromised oz within the phy- 
siological range, with the result that the segregation 
in tae apparent secretion -atzs cf chymotrypsin 
between normal pancreati> finetion and pancreatic 
insucfitiency was reprodaiced i1deaticall= by the 
mean “aecal chymotrypsin ccncentrations_ In the 46 
children wita cystic fibross end climcal eridence of 
malab;orption faecal chymectrypsin conc=ntrations 
were without exception grossly sudnormal. 

Var-ous measures of cozreletion have been re- 
portec in adults betweer: duodenal cutput of 
chymctrypsm and output ir 24 hcur stool 
collections’; duodenal outpur cf trypsin acd chymo- 
try psir concentrations in tol specimens collected 
at random!®, and duodena zoncentration >f chymo- 
trypsir and faecal concentzation.!! None, however, 
correleted chymotrypsin secretion rates wih chymo- 
trypsir conc2ntration 1n stool specimens ccllected at 
random—the only specomens that ar: readily 
available in infants and yong chuldren. There have 
been ro correlation studies sepcrted m children. 

It was necessary to use nu tip e faecal analyses to 
achieve the degree of assockatior between duodenal 
and faecal measurements tha wz have shown. Using 
only tae results from the first of the tkree stool 
analys2s for correlation seoduced a significantly 
lower degree of associaticc. Homogenei-y of chy- 
motrypsin distribution has heen claimed bath within 
the individual stool? ard tetween thcee stool 
specurens collected at rarccm >n separate days.!! 
Ths may be what usually happens, but oar experi- 
ence bas been that the ocan-erce cf comzaratively 
unrepresentative results fom znalysis o a single 
stcol specimen 1s sufficierly frequent to make 
multip.e analyses essential. “duc of the 75 ndividual 
stcal enalys2s in the corre-aticn study d-ffered by 


more than 50% (median value=14%) from the 
mean value of their relevant triplicates, and the 
largest deviation was 84%. Such differences are 
quite large enough to give nse to misinterpretation 
of single results at the lower limit of the reference 
range. 

Oth=r workers have also emphasised this „point, 
recommending the use of two!” or more stool 
specimens collected at random. Moeller? found 
three bf 22 faecal chymotrypsin results from nine 
adults with pancreatic exocrine insufficiency within 
their control range. By repeat testing and using 
mean values all false negatives were eliminated. We 
recommend the use of three specimens collected at 
random. If all three stool specimens produce chy- 
motrypsin concentrations significantly greater than 
the lower limit of the reference range, pancreatic 
insuffiziency at the time of the investigation can be 
excluded. This would not be true for specific lipase, 
co-lipese. or trypsinogen deficiencies but these 
condit ons are extremely rare. 

In tre 46 children with cystic fibrosis and clinically 
recognised malabsorption, faecal chymotrypsin con- 
centrations were unequivocaily subnormal, and 
single stool specimens were sufficient to identify the 
gross zancreatic insufficiency characteristic of the 
disease. The children were selected for the present 
study because they had malabsorption and it was not 
consid2red ethically justifiable to confirm the degree 
of pamcreatic insufficiency by intubation and 
hormone stimulation 

Con:roversy persists over the efficiency of faecal 
chymo-rypsin measurement as a method of assessing 
pancreatic function because of confusion over the 
functicn and capability of the test. The test may not 
detect zhe initial stages of insufficiency in developing 
disease. It cannot differentiate between normal 
pancreatic function and chronic pancreatitis where 
secretion (though invariably ultimately comprom- 
ised) may initially be normal, and pancreatic carci- 
noma where reduced secretion (if it occurs) depends 
on the site and nature of the lesion. The reputation 
of the test has suffered because it does not resolve 
these ‘adult’ problems. 

In eddition to the difference in the clinical 
questicns being asked, there may be other reasons 
for greater specificity in children. Mean whole gut 
transit times are shorter in children, the transit time 
of the 1eonate’* being about a quarter of that of the 
adult. The shorter transit time reduces the oppor- 
tunity Zor bacterial!® and enzymatic! degradation 1 in 
transit making the test more direct and increasing 
its specificity. Reducing adult whole gut transit time 
with purgatives to about that of the neonate 
improves the duodenal faecal chymotrypsin 
correletion.? 
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In addition to the high sensitivity and specificity, 
assessing pancreatic function by faecal chymotrypsin 
measurements has much to recommend it in chil- 
dren It 1s completely non-invasive, does not entail 
oral dosing and requires little cooperation on the 
part of the patient, except for stool retention. The 
quantity of faeces needed ıs too small to give offence 
ın or outside the laboratory or to present the latter 
with problems of microbiological containment of 
potentially hazardous material. The procedure is 
simple, cheap, and rapid compared with other 
methods of measuring pancreatic function. These 
features make the test repeatable as often as 
necessary so that confirmation by repeat testing 1s 
always possible and longitudinal studies requiring 
frequent repeat tests are also possible. 

A further advantage of chymotrypsin ts its stabil- 
ity at ambient temperatures in the United Kingdom. 
Little loss of activity occurs after it has been 
standing at 18°C for 72 hours, so that specimens may 
be sent by post with confidence and without any 
special provision other than secure packing and 
avoiding weekends. 

Intraduodenal testing will continue to be neces- 
sary to identify the rare, specific deficiencies of 
pancreatic enzymes, but in most children in whom 
pancreatic exocrine functions is questioned the 
answer should be sought first by measuring faecal] 
chymotrypsin concentrations. 
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Congenital ~ypothyroidism:increased incidence 


in Asian families 


M KOSENTHAL, G M ADDISON, AND D A PRICE 


Royel Manchester Chilarza's Hospital, Manchester 


SUMMARY Screening m -he Norta West health region of England showed a significantly higher 
incicence cf congenital hypothyrotlism in Asian families—1/918 compared with 1/3391 in 
non-Asians. This could caly in part te explained by consanguinity. No differences were found in 
birt order, season of tirth, gestaticnal age, or birth weight between normal infants and those 
with congenital hypozh/roidism. There was a significantly higher incidence of additional 
congenital abnormalites (9%) and a significantly increased mortality (5%) in infants with 
congenital hypothyroidism compared with unaffected infants. 


Since the introduction cf routine screeaing of the 
newtorn for congenital 1/pothyzoidisra over the 
past 10 years, the incxcenc2 has prcved to be 
consideratly higher then vs-evicusly ~ealised at 
about 1/350 to 1/3800.'* Ft is even moe common 
in preterm infants * In ecdicion, there has been 
speculation about ethnic d fferences in incidence,’ 
seascn of tirth,” increased morbidity and.mortalty, 
an iccreas2 in associated corgenital atmormalities 
including chromosomal abnormalities’ (which 1s 
disputed?) that may delav the start of reatment,® 
and the presence of a thyroid grow-h limiting 
antibody in the mothers ot irfants with congenital 
hypothyroidism. '° 

In the North West hecltl r2210n of England 100 
cases of ccngenital hypo-krrotdism nave now been 
detected and they have Leer ~eview2d to see if the 
features listed were present. 


Patients and methods 


The North West health gon had a paoulaticn of 
3 96= 000 in 1985, which ncluded a sizeaple, mainly 
Moslim, Asian commuccty. Screening: for hypo- 
thyrcidism by radioimmunoassay of thy-oid stimu- 
lating hormone (TSH) was ctcoduced im five health 
districts in November 1¢€1, and the ertire region 
was being screened by D2:ember 1982 One hun- 
dred cases o7 congenital k~pothyroidism. had been 
diagrosed in February 19€7. 

A lood spot from a lee prick is collscted on to 
filter pape- at the same ire chat the screening for 
phenylketcnuna is done 32 thz tentk po tnatal day. 
A concentration of TSH æ <20 mU/l is egarded as 


normal. If the concentration is between 20 and 40 
mU/| a repeat sample is requested after checking. A 
concentration of >40 mU/l or a repeat value 
between 20 and 40 mU/ warrants formal investiga- 
tion. 

After a full history has been taken and examina- 
tion carried out, the following investigations are 
done: measurement of serum concentrations of 
thyroxine, tri-todothyronine, TSH, and thyroid 
autoantibodies in venous blood from the mother and 
the infant, an x ray to assess bone age, and a "Tc 
radionuclide scan of the thyroid. If the diagnosis 
is confirmed treatment with thyroxine 1s started the 
same day. The local consultant paediatrician is 
contacted and asked to ensure follow up. The 
diagnosis is reviewed once at the age of 1 year when 
the child has not received treatment for one week 
after three weeks taking tri-iodothyronine. Thyroid 
function tests are then done to confirm permanent 
congenital hypothyroidism. 

A few patients are not seen centrally when there 
are coexisting problems such as prematurity or other 
congenital abnormalities that require treatment 
elsewhere. Instead a full history is obtamed by 
telephone where possible 

Population data were derived from three sources— 
firstly, the district birth returns that are collated at 
regional headquarters to allow for the differing 
periods each district has had screening for congenital 
hypothyroidism were studied This permitted 
analysis by district, year of birth, sex, birth weight, 
gestation, and pregnancy number of all infants born 
in the region who survived the first 7 days of life and 
were thus eligible for screening. In addition, over 
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the same time period deaths from the age of 1 week 
to 1 year were also obtained. 

Secondly, the number of Asian births was calcu- 
lated from the birth registration returns for the 
region sent to the Office of Population Censuses and 
Surveys (OPCS) based on the mother’s country of 
birth. This excluded mothers of Asian extraction 
born in the United Kingdom. There was little 
reliable official information relating to the racial 
origins of the Umited Kingdom population or 
whether a marriage was consanguineous. 

Thirdly, the season of birth for the normal 
population was based on the 2 526 000 births in 
England and Wales dunng 1980 to 1984." 

Statistical analysis was by the Kolmogorov- 
Smirnov test for goodness of fit’? and the x“ test, 
Fisher’s exact test, and Poisson distribution as 
appropriate. 


Results 


From November 1981 to February 1987, 289 697 
infants (51-6% of whom were boys) survived the 
first 7 days of life; 18 366 (6-3%) had mothers born 
in India, Pakistan, or Bangladesh (henceforward 
referred to as Asian). Congenital hypothyroidism 
was diagnosed in 100 patients of whom 77 were 
white, 20 were Asian, one was Arab, one was 
Jewish, and one was Chinese, but none was black 
There was consanguinity in 11 Asian families, one 
Arab family, and one white family. The characteris- 
tics of the 100 infants with congenital hypothyroid- 
ism are shown in table 1 The incidence of congeni- 
tal hypothyroidism in the region is shown ın table 2. 
The difference in incidence between Asians and 
non-Asians is highly significant (p<0-001). The 
overall incidence (1/2897) is 1-3 times greater than 
the average ın Europe (1/3800, p<0-01).? This 
excess is accounted for by the high mcidence among 


Table 1 Characterisncs of 100 infants with congenital 
hypothyroidism 


Sex ratio (Male-Female) 12-7 
Median (range) birth weight (g) 3365 (910-4760) 
Gestational age (weeks) 
<37 
37-40 
>40 
unknown 
Median (range) tıme interval from birth 
to screen result (days) 
Median (range) ume interval from birth 
to treatment (days) 


wEbo 


16 (12-68)* 
19 (4-63)* 


*One died before treatment started and three were treated before 
confirmation by screening 


Table 2 Incidence of hypothyroidism in the North 
West region 


Race Incidence 95% Confidence Male: 
intervals female rafio 

Asian 1/198 1/612 to 1/1670 15-7 

Non-Asian 1/3391 > 1/2740 to 1/4396 123 

Total 1/2897 1/2394 to 1/3621 127 


Asians. The difference in the sex ratio between 
Asian and non-Asian (almost exclusively white) 1s 
not significant. One child with congenital hypothy- 
roidism and multiple other congenital abnormalities 
was not screened (by oversight) and was diagnosed 
at the age of 3 months in another region. 

There was no evidence of an abnormal seasonal 
variation in births of infants with congenital hypo- 
thyroidism. In the four quarters of the year, 25-6%, 
19-5%, 28-0%, and 26-8% of infants with congenital 
hypothyroidism were born compared with 24-4%, 
25°2%, 260%, and 24-4% for the normal popu- 
lation. 

There was no difference in gestational age or birth 
weight of infants with congenital hypothyroidism 
and other infants in the region: 9-2% of infants with 
congenital hypothyroidism and 6-4% of other in- 
fants were born before 37 weeks’ gestation, and 
12-7% of infants with congenital hypothyroidism 
and 7-1% of other infants had median birth weights 
of under 2500 g. 

There was no difference in the order of birth of 
infants with congenital hypothyroidism compared 
with others in the region. 

Thirteen couples were identified as definitely 
consanguineous. The infants of consanguineous 
couples were 4:3 times more likely to have an 
anatomically normal or enlarged but normally 
placed thyroid gland on scan than the rest of the 
group (p<0-03), but the overall incidence of 
findings on radionuclide scans of the thyroid was 
similar to that found in Europe (tables 3 and 4). 

Nine infants had the following congenital abnor- 
malities. trisomy 21 (n=2), multicystic kidneys, 
bilateral hydronephrosis, pelviureteric obstruction, 
ventricular septal defect, patent ductus arteriosus, 
pulmonary stenosis, pneumothorax, cleft palate, 
talipes equinovarus, and spastic diplegia Two 
others had hyaline membrane disease. There was a 
high incidence of infants with trisomy 21—1/50— 
compared with the national incidence of 1/600 
(p<0-01).4 

These 11 infants were screened later than infants 
without additional problems. Five (45%) were 
screened by 20 days or older, compared with 19% of 
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Table 3 Appearance of rečnnechde scan 


All #stan Consanguin- 
families Families eous 
famulies 
Aplas ¢ 36 5 3 
Heporasnhc 3 A 0 
Ectop = 39 5 5 
Norma 6 2 2 
Enlarg=d. 
normal paton 6 2 2 

Unknowr 10 3 0 
Total 100 2) 13 


Table 4 Asseciation betwe2n ican type and consanguinity 


Conscagnuraty Appearance 3f scan 
Enlarged 3- Aplastic, hypapiasne, 
normal or ectopic 

Prese=t 5 8 

ANE 5 52 

Total> 10 6a 


* All icfante whese parents’ mar tal stare was known and whe had a 


Scan 


Table 5 Causes of death 1a infants wuh congenital 
hypo“tyqicism 


Cause Sex Age at death 
Fidroong cheoltis Femzłe 3 years 
Possit e acute adrenal insuffic enzy Femzle 6 weeks 
Extrene p:ematurity Female 4 weeks 
Cytoregalcvirus pneumonia Femzle 5 weeks 
Sudden un-xpected death Male 9 weeks 
Dowrs sycdrome and prematsy Male 13 weeks 


the Lacomphcated group tp=)-07), but they did not 
start treatment later tain the group without 
comalicacions, as all those with additional problems 
who werz still alive were t-eated by 29 days of age 
com-ared with 90% of the group without complica- 
tions This compares favouratly with a mean tme to 
start of treatment of 32-4 days (range 8-108) for the 
group with complications dzscribed by Fernhoff 
et al ° 

D-ring the period Novremoer 1981 to February 
1987. 1234 -nfants (0-45%) died aged 1 week to 
1 ye=r ir the North Wes: region (cllowing for the 
differing screening periods for each district). Five 
(£%1 of mfants with congenital hypothyroidism died 
befowe tke age of 1 year and cne died at the age of 3 
(tabs 5. This excess in mortality is significant 
(p<t_-00-}. 


Discussion 


Screening for congenital hypothyroidism in the 
North West health region is done comparatively late 
compared with other areas of the world® in order to 
coincide with the phenylketonuria screening, ° 
whick was established with a single community 
agency (health visitors) collecting the specimens on 
the tenth day of life Less than 2% of infants are 
screened while still in hospital. The late timing of 
the sereen may partly account for the lower detected 
incid2nce of transient hypothyroidism, which ıs 
1/285 697 in this region compared with a reported 
incidence as high as 1/8000 in Europe ! The potential 
disadvantage of late screening 1s that infants with 
congenital hypothyroidism may then start their 
treatment late. Fernhoff* in Georgia, United States, 
screened infants between 2 and 7 days old and the 
mear date of starting treatment was 19 days (range 
2-55_ in a group without complications, compared 
with ihe median in the present study of 19 days 
(range 2-63, including the group with complications), 
suggesting little effective delay. 

The results suggest that the children of Asian 
famikes are at greater risk of congenital hypothy- 
roidi:m than the rest of the population The total 
number of Asian births, however, does not include 
those mothers of Asian origin born in the United 
Kingdom as this information is not available. 
Nevertheless, the total number of identified Asian 
births would need to be doubled for the difference 
to loze its significance, and such under-reporting is 
most unlikely. It is not clear from the results why the 
Asia2 population has a high incidence of congenital 
hypothyroidism. An enlarged or normally placed 
thyrad on scanning was more common ın families 
with consanguinity, but although 55% of Asian 
infamts with congenital hypothyroidism were of 
consanguineous origin, less than half of the infants 
of ccnsanguineous marriages had normally situated 
thyrcids. 

Thas suggests that currently recognised recessively 
inhented-enzyne abnormalities do not account for 
the entire incidence in Asian families. If all consan- 
guineous families are removed from the calculations 
the incidence in Asian families becomes similar to 
that n the white population. It would be interesting 
to krow the incidence of congenital hypothyroidism 
in tke Hindu or Sikh populations where consan- 
guineous marriages are less common. 

The suggestion that there is a maternal antibody 
blocking fetal thyroid genesis induced by TSH 
in mothers of infants with congenital hypothyroidism 
with or without’ aplastic thyroids’* prompted us to 
review the birth order. Van der Gaag et al? 
suggested that thyroid growth blockers may arise 
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not due to autoimmunisation but because of the 
presence of the fetoplacental unit. If (in the manner 
of Rh haemolytic disease) increasing numbers of 
pregnancies increase the potential for appreciable 
sensitisation, then infants with congenital hypo- 
thyroidism ought to have a higher birth order 
number than the rest of the population The close 
similarity in the birth order of infants with congenital 
hypothyroidism and the general population, 
however, does not support this hypothesis. 

Miya et af found an increased incidence of 
congenital hypothyroidism in babies born during the 
summer months; we did not confirm this, the 
summer incidence being similar to that in autumn 
and winter 

These results confirm the higher mortality and 
morbidity noted previously,°* especially the high 
incidence among infants with Down’s syndrome. 15 It 
is essential that screening of these infants for 
hypothyroidism (when they are often still in hospital 
and not being fed on the tenth day, and thus perhaps 
not being screened for phenylketonuria either) 1s 
not overlooked, as a delay in treatment in this group 
may be even more crucial ” 


We thank David Phocnix-Stone of the department of statistical 
information, North West Regional Health Authority, Alan New- 
bigging of the OPCS, the technical staff of the North West regional 
hypothyroid screcning laboratory, and consultant paediatric col- 
leagues of the North West health region 
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Dietary variation in diabetics 


A F HACKETT, S COLET., C MCCOWEN, AND J M ?ARKIN 
Depaxmeai of Child Hea.ta, University of Newcastle upor Tyne 


SUMMARY The day to day variation m the energy and 2arbohydrate intake of 168 children with 
diabe-es cn Tyneside and Teesside was less than that of 405 non-diabetic children. It was, 
however, still consideratis, tae averaze range of carbol ydrate intake over three days being 51 g. 
The ~ariation in carbotndrate intake was not related to diabetic control nor to the families’ 
knov_edge of diabetes. Compliance with the dietary prescription deteriorated during the day. 
These findings suppor: < qual:tative approach to the dietary prescriptions for diabetics. 


ReguBttiou of diet 1s an -mportant aspzct of the 
manasgenert of insulin dependent diavetes mellitus. 
The <cietery prescriptior 2ncails reguating the 
amou~t ard type of carbol rcrate ccnsumed which is 
distritited to match the accion of tke insulins in- 
jectec Tre essence of this rezimen therefore is a 
carbo- ydrace intake that is oastant from clay ta day 
in bot] tozel amount and cdistr.butior, extra carbo- 
hydraz being allowed aly before strenuous 
exercre. 

We -eport the extent of t2 day to day variation in 
the cartovydrate and ererzy :ntakes cf children 
with ciabetes and its relacion <o their knowledge 
about, and control of, them drsorder. 


Subje-ts end methods 


Between Fuly 1983 and March 1984 children attend- 
ing d=betic clinics on Ty r2:3ids and Teesside were 
invitez to -ecord their intakes cf all foods and drinks 
for the consecutive days. This was donein a diary, 
kept by verent or child as eppropriate, in which the 
time cf ccrsumption was recorded tegetner with a 
description of what was coniumed, and tae amount 
in homsekcld measures. A= an interview on the 
fourth day this informat or was discussed to en- 
hance completeness and cetu!) The houszhold esti- 
mates were converted to estimates of weight of each 
item recoréed using a varie-y 07 visual ads.’ Com- 
puter=ed food tables werz csed to calcuktte the 1n- 
take c= enzrgy and carbohy-i:ate for each day.” Each 
day’s ntax2 was allocated :o six arbitrary periods 
corresscni_ng to the presccip2d distribction—that 
is, boeckfast, midmornrg snack, luach, mid- 
afterroon snack, evening real, and supper snack. 
The zav to day or wikia subject veriation in 
carboaydrate and energy irtakes were calculated for 
each abject as the standesc deviation of the intake 
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for the three days; this was also expressed as the 
coefficient of variation, calculated as standard 
deviat.cn/meanx100. In addition, the range in 
carbohydrate and energy intake was calculated for 
each subject as the difference between the highest 
and lowest intakes of the three days. The difference 
betwe2n each subyect’s mean carbohydrate intake 
and tāeir prescribed carbohydrate intake, which 
represented their complicance with diet, was also 
calculated. 

A structured questionnaire was used to obtain 
social :nformation, and a single random blood 
sampl2 taken for measurement of C peptide and 
glycated haemoglobin Al concentrations as 
measur2s of control. The parent(s), and child if old 
enou, also completed a multiple choice question- 
naire to assess their knowledge about diabetes.* 

Similar data about the diets of 405 non-diabetic 
children aged 11-12 (193 boys and 212 girls) in 
South Northumberland were used for comparison. 
These. children had completed a two year longitudi- 
nal stady of the relation between diet and dental 
caries that entailed recording intake in a similar way 
to tha’ described for the diabetic children but on five 
occasions, each lasting three days Calculations were 
made using identical methods from only the first of 
the five dietary diaries * The middle age group of 
diabetics was chosen to be comparable to the age 
range of the non-diabetics. 

All families were classified into socioeconomic 
groups according to the fathers’ present or last 
knows occupation, unemployment was recorded 
separetely. The socioeconomic groups were divided 
into «; 1 indicated professional and managerial 
people, 2 clerical and craftsmen, 3 semi- and 
unskilled labourers, and 4 those whose occupation 
was u1<nown or unclassifiable, or who had retired. 

Assxations among variables were examined by 
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Table 1 Mean energy and carbohydrate intake and some measures of within subject vanation in diabetic children 


Total No 
(n=168) 
Mean intake of energy (MJ) 8 65 
Within subject vanation 
Standard deviation 1 09 
Coefficient of variation (%) 13 
Range 2 08 
Mean mtake of carbohydrate (g) 229 
Within subject varaton 
Standard deviation 27 
Coeffiaent of varaton (%) 12 
Range 51 


calculating Pearson’s r correlation coefficients, and 
where confounding factors were indicated partial 
correlation coefficients were calculated. ¢-Tests or 
one way analysis of variance, including Scheffe’s test 
for multiple comparisons, were used to calculate the 
significance of differences. All analyses were per- 
formed using the Statistical Package for the Social 
Sciences.’ 


Results 
Of the 234 children attending the clinics 170 agreed 
Table 2 Mean intake of energy and carbohydrate and 


within subject variation mm 405 non-diabetic children 
calculated from the Northumberland study 


Energy (MJ) Carbohydrate (g) 
Mean intake 8 48 261 
Within subject variation 
Standard deviation 1 63 53 
Coeffictent of vanation (%) 19 20 
Range 3-09 100 


Age group {years) 


<10-5 10-5~12 5 >12 5 

(n=68) (n=36) (n=64) 

758 8-97 9 62 

0 82 109 1 38 
11 12 14 

1 56 2-07 2-63 
200 244 252 
19 30 33 
10 12 13 
36 57 64 


to take part in the study and 168 (98 boys and 70 
girls) completed dietary records Their mean (SD) 
age was 11-0 (3-35) years and they had been diabetic 
for 4-0 (2-85) years Their mean glycated haemoglo- 
bin concentration was 10-6 (2:33)% but only 150 had 
estimations of both glycated haemoglobin concen- 
tration and C peptide. Seventy families were classi- 
fied into socioeconomic group 1, 68 into group 2, 19 
into group 3, and 11 mto group 4. 

Table 1 shows the mean energy and carbohydrate 
intakes for the subjects as a group and subdivided by 
age. There were no significant differences in intake 
between the sexes or the socioeconomic groups 
except that the mean energy intake in social group 4 
was greater than that of group 1 (10-2 and 8-3 MJ, 
respectively, p<0-05) and the carbohydrate intake 
of group 4 (280 g) was greater than that of the other 
groups (groups 1-3: 224, 230, and 219 g, respect- 
ively, p<0-05). 

There were no significant differences in the day to 
day, or within subject variations in intakes, ex- 
pressed as the mean coefficient of variation or as the 


Table 3. Mean intake of energy and carbohydrate and some measures of within subject variation according to time of day 








Breakfast Mid- Lunch Mia- Evening Supper 
mornng afternoon meal 
Mean intake of energy (MJ) 1 46 0 69 223 0-76 2-46 117 
Within subject variation 
Standard deviation 032 0-30 0 59 0 41 0-84 0 50 
Coefficient of vanation (%) 22 44 26 54 34 43 
Range 0-66 0 62 1-10 0 80 1 61 0 98 
Mean intake of carbohydrate (g) 43 20 57 22 59 32 
Within subject vanation 
Standard deviation 8 8 15 1] 19 13 
Coeffiaent of vanation 19 40 26 50 32 30 
Range 17 15 29 2i 37 25 
Prescnbed amount (g) 39 17 47 18 45 24 
Difference between mtake and 
prescription’ (%) 11 17 2 27 34 37 
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mean range <f intake over the three days, either 
betwe2z the sexes or the sx~al classes (p>0-05 in 
both casesi. The carbolycraze mtake of the 
younge + chiltren, however, vaned less from day to 
day tha- thet of the other ase groups (¢<0-05). The 
mean range wt carbohydrate intake from day to day 
was 5I g for al subjects, 36 g for tte youngest group, 
and 64 g for the oldest. 

Tatle 2 gives similar information about the 405 
non-d.2zdetiz thildren and shows that the within 
subject ver-ations of energy and carbohydrate in- 
takes w2re 2-2ater than for Łe diab2tic children of 
similar age 

Table 3 stows average estimates o? the day to day 
or withan sub_ect variations im energy ¿nd carbohy- 
drate irtaxes -elated to the prescribed meal pattern. 
The mean vitin subject caeficient of vanation and 
the mezn ranze of energy and carbohydrate intake 
are wide at zach specified ine. The mean within 
subject rangs of energy ineke for the three day 
period varied from 0-6 MJ a: the midmorning snack 
to 1-5 MJ ef the evening meel, and that of the 
carbohrdraie intake varied from 15 g at the mid- 
morn.rz sack to 37 g at -he evening meal. The 
intake of carbohydrate was a wavs greater than the 
prescviatioa end the differ2aze incrzazed consider- 
ably az the day wore on. 

Ther2 was a significant bat low positive partial 
corre.<10n b2tween glycated haemoglobin concen- 
tration.and tie within subject co2cficient of variation 
for energy Fut not for that of carsohydrate even 
after a owing for the effec of mean energy intake, 
age, amd C peptide concent-aton «table 4). Only 
the vanation in the energy intake at the evening 


meal ccrrelated with glycated haemoglobin concen- 
tration after allowing for C peptide concentration, 
age, m2an energy intake at that meal, and the 
variaticn in carbohydrate intake at that meal. The 
variaticn in the energy intake at the evening meal 
appeared to be responsible for the apparent correla- 
tion between glycated haemoglobin concentration 
and the variation in carbohydrate intake at the 
evening meal. No significant correlations were 
found emong mothers’, fathers’, or children’s know- 
ledge a>out diabetes, or the within subject variation 
in energy or carbohydrate intake. 

Discussion 

There was wide within subject or day to day 
variaticn in the energy and carbohydrate intake of 
the children with diabetes. Errors in the dietary 
survey method may account for some of the 
variation. Patients are, however, likely to make 
errors f a simular type and degree each day when 
estimating the sizes of portions if food is not 
weighed. The intake of the children during such a 
study was probably closer to their dietary prescrip- 
tion than usual. The true variation in the intake of 
diabetics is therefore unlikely to be less than that 
reported here. 

The within subject variation of both energy and 
carbohydrate was least in the younger children. This 
may indicate the extra influence of their parents who 
were perhaps more successful in restricting intake, 
or they may have reported only that intake observed 
ər approved by them. The within subject variation 
in intake, however, was most impressive and ends 
the nction that the dietary intake of diabetics is 


Table 4 Partal correlation cos ficients among some measures of day to day or within subject variation in dietary mtake 
and zl.catel aaemoglobi cemcenirations controlled for C peptide concentrations, age, and intake 


Vanael= Cer troling: 


turd order 

C peptide + age + 
Depencent warble glycated hacoogictin with: 
Indeperdtent viable 


Energ 

Stancard cev aion by Mean daily energy 
+)-19 p<0-05 

Caxb-hyiraie 

Stancard cev ahon by Mean daily carbohydrate 
+)-02 p>0 05 

Evenog mtal 


energy 
Staacarc cewalion by Evening real energy 


42) 25 p<0 01 


Even ag mea carbohydrate 
Staacarc deiaton by 


-0-23 p<0 01 


Evenin2 meal carbohydrate 


Fourth order 
C peptide + age + 


or by Evening meal energy + carbohydrate SD 
+0:21 p<0-05 
or by Evening meal carbohydrate + evening meal energy SD 


~0 06 p>0 05 





constant from day to day. Compliance, defined as 
the difference between intake and prescription, also 
was generally poor and deteriorated dunng the day. 
Nevertheless the day to day variation was less than 
that of the non-diabetic children and the proportion 
of the carbohydrate consumed at each meal or snack 
was similar to that prescribed. These findings, 
together with previously reported differences in the 
composition of the diet of these diabetic children 
compared with that of non-diabetics,° indicate the 
considerable efforts made to comply with dietary 
instructions. 

Henry et al reported large variations ın the intakes 
of 16 adult diabetics and concluded that adherence 
to a controlled carbohydrate diet was a fallacy ’ In 
reply, Black pointed out that their carbohydrate 
intakes were lower, and the variation less, than 
those seen in other population groups.® The results 
of our survey support both views; a constant 
carbohydrate diet was certainly a fallacy, but con- 
siderable regulation was apparent. Reports of poor 
adherence to dietary prescriptions are wide- 
spread™!? and perhaps should be considered nor- 
mal.!? There are, however, two components to 
adherence a mean intake that is close to the diet 
prescription (defined as compliance in this paper) 
and low day to day within subject vanation. The 
importance of these two aspects is not clear. 
Although among our patients those who complied 
most strictly with their diets were better controlled,° 
this may have been coincidental Observational 
studies cannot determine cause and effect and there 
does not appear to have been a controlled trial of 
truly free diet for diabetic children. 

This study showed that there was no association 
between glycaemic control based on a single esti- 
mate of glycated haemoglobin concentration and 
variation in carbohydrate intake. There was, how- 
ever, a weak association between control and the 
variation in energy intake, which suggests that there 
may be some benefit in the regulation of food 
intake. The association between control and the 
variation in energy intake at the evening meal may 
have arisen simply because that meal was the largest 
and most variable. A second possibility is that intake 
at that time of day was not adequately covered by 
insulin, perhaps for fear of hypoglycaemia during 
the night. Further experrmental studies are required 
to investigate these points in detail 

A fundamental fallacy of dietary regulation for 
diabetics is suggested by the considerable fluctua- 
tion in the day to day energy intake of non-diabetic 
children as reported here and elsewhere '* This 
probably indicates that their energy needs, es- 
pecially for activity, also vary considerably. The 
mean energy intake of children with diabetes 1s 
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similar to that of non-diabetic children® and there is 
no reason to expect that the day to day variation in 
their activity ıs different from that of non-diabetic 
children. Furthermore, even under laboratory con- 
ditions the effect of food intake on blood glucose in 
the same subject may vary greatly both with 
different foods with the same content of carbo- 
hydrate or even with the same food on different 
occasions. 16 Such considerations suggest that 
even a monotonous diet and a restricted lifestyle 
would not prevent large variations in blood glucose 
concentration. 

These results support the idea that dietary advice 
for diabetics should be qualitative or at most 
semiquantitative. Detailed suggestions for achieving 
this have been made elsewhere." The only way to 
reduce the day to day variability in intake further 
would be to restrict the choice of foods to those of 
stable, known composition, to weigh or to measure 
all food accurately in some other way, and to limit 
activity. Clearly none of these is acceptable in the 
light of the questionable benefits. We would advo- 
cate the alternative, which Is to allow free comsump- 
tion of high carbohydrate, preferably high fibre, 
foods at relatively constant meal and snack times 
together with a flexible insulin regimen, ın return for 
regular monitoring of the effects. 

The results of this study show that despite 
considerable efforts to comply with the comprehen- 
sive dietary instructions given, children with di- 
abetes do not follow a constant diet. We suggest that 
this 1s inevitable if children with diabetes are to be as 
active as their peers. Although it 1s feasible for 
children with diabetes to alter the type of food 
consumed, and to some extent its distribution, the 
quantity 1s determined by the child’s appetite. 


We thank the paediatricians on Tyneside and Teesside who 
allowed us access to their patients and the famshes who took part 
This study was supported by grants from Newcastle Health 
Authonty and Novo Laboratoncs Ltd 
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SUMMARY Bone mineral content of the mid forearm was measured by photon absorptiometry in 
73 white singletons (36 boys, 37 girls) born between 18 and 43 weeks’ gestation. Results obtained 
within two weeks of birth for liveborn infants were used to establish bone mineral deposition 
curves approximating normal in utero development. Results for stillborn infants indicated a 
retardation of bone mineralisation relative to liveborn infants. This has important implications 
concerning previous estimates of daily calcium needs for preterm infants. 

Eleven liveborn Asian singletons and nine pairs of white twins were examined similarly. With 
respect to bone mineral content, weight, and crown-heel length, Asians with gestational ages 
over 35 weeks and twins were closely comparable with their white singleton peers. Asians under 


35 weeks tended to be smaller than white singletons of comparable age. 


Single photon absorptiometry has become an impor- 
tant technique for the investigation of disorders of 
skeletal mineralisation in the newborn.'? It has 
been shown to be an accurate and reproducible 
measure of bone mineral content in the fetus* and to 
be more sensitive in detecting bone mmeral deficit 
in the newborn than conventional radiography ° 

As part of a larger study of bone mineralisation in 
the neonate, we obtained measurements of bone 
mineral content and anthropometric data on fetuses 
and infants born between 18 and 43 weeks’ gesta- 
tion. The data on liveborn white infants have been 
taken to represent normal values for bone miner- 
alisation in utero in relation to gestational age. 
These values are required as a reference against 
which postnatal changes in bone mineral content, 
measured longitudinally in individual infants, can be 
assessed. At any gestational age the normal rate of 
mineralisation in utero is most likely the optimum 
figure against which the success of postnatal dietary 
supplementation should be judged. 

Daily dietary requirements for calc1um and phos- 
phorus after birth have previously been estimated 
from results of whole body analysis of infant 
cadavers, some of the infants having been stillborn.° 
At any gestational age, however, systematic differ- 
ences might exist between skeletal mineral content 
in stillborn and lıveborn infants, and hence the daily 
mineral requirement derived using that approach 
might be invalid. We therefore studied white still- 
born infants and spontaneous abortions as a sep- 
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arate group in order to find out whether or not they 
are an acceptable model for estimating the postnatal 
mineral requirements of preterm infants. 

Observations of Asian singletons and white twins 
have also been compared with results obtained in 
white singletons. 


Patients and methods 


Seventy three white singleton infants were studied 
(36 boys, 37 girls). Infants born after 28 weeks’ 
gestation who showed extreme intrauterine growth 
retardation—that ıs, those whose weight was below 
the third centile on standard charts—were excluded 
from the study. Gestational age, assessed to the 
nearest week by maternal dates, ranged from 18 to 
43 weeks inclusive Twelve of the boys and four of 
the girls were either spontaneous abortions or 
stillborn. (Such infants are collectively descnbed 
below as ‘stillborn infants’.) Causes of abortion or 
stillbirth were heterogeneous with the most common 
cause being abruptio placentae. The infants were 
grouped by gestational age in one week intervals, 
keeping liveborn and stillborn infants separate. The 
number in each subgroup, together with weight at 
birth (measured in all except four infants), is given 
in table 1. 

Eleven liveborn Asian singletons and both mem- 
bers of nine white twin pairs born during the three 
year period of the study were also examined. In two 
pairs of twins both twins were stillborn. Basic 
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Table 1 Mear weight at birth 1a winte singletors grouped 
by gestcsoncl age Where the data are incoraplete the 
number 3f irfarits for whom ra mean was co-nputed ts 
given In percr£teses 





Gestational age Boys Girls 
{weeks) oe Sede ee ere ee 
No Wezht No We:cht 
(e) (g) 
SalibirFs 
18 l Led — 
19 i FL _ — 
22 2 tee = — 
23 2 nE i 379 
25 — ~— 2 626 
26 I ps — — 
27 I aie — — 
28 _ ve I 1336 
31 I 155C — — 
33 l 173C — — 
35 I 3E ~ — 
39 I FC — — 
Live beth- 

26 — - I 795 
27 — _ 3 1147 
28 2 = — — 
29 1 14X 2 1475 
30 2 wE 2 1438 
31 3 15x 6 1491 
32 2 mE 5 1776 
33 — =< 2 2260 
34 1 Bx mee — 
35 — _ 1 2760 
36 . en l — 
38 1 Ix 1 2980 
39 4 HA — — 
40 5 32(3) 6 3510 
41 _ = 2 3945 
42 1 IL 1 3420 
43 2 423C(1) — — 
Tab.e 2 


informacion on Asians and twins is given ın tables 2 
and 3 respectively Weight at birth was not 
measured in one Asian singleton. 

Bone mineral content of the right mid forearm 
was assessed in each case by single photon absorp- 
tiometr~ tsing a scanner designed specifically for 
measuring infants. Informed parental consent to 
carry cut absorptiometry was obtained for all 
liveborr infants. Details of the scanner and its 
calibration have been given in earlier publica- 
tions.’ “ The method entails measurement of the 
absorptcon of a narrow beam of monochromatic 
radiation as it slowly traverses the forearm. The 
radiation exposure is extremely small; skin entrance 
dose is 2-03 mGy (3 millirads) per investigation (a 
0-5 cm length of the forearm is irradiated). Bone 
mineral content results are expressed as ash weight/ 
unit lecgth of the bones (mg/cm) and include the 
mineral content of both the ulna and radius. The 
scans wre performed within two weeks of birth in 
the liveborn infants and measurements of weight 
and crown-heel length were taken on the day of the 
scan. The forearm bones of the stillborn infants 
were scanned under water after excision and re- 
moval of surplus soft tissue. Results of absorptio- 
metry and weight and crown-heel length (CHL) 
measurements are summarised in tables 2-5. 

Most of the statistical analysis is based on linear 
regresston with gestational age at birth as the 
indeperdent variable. The dependent variable was 
always subjected to logarithmic transformation be- 
fore regression analysis. Whenever any regression 
equation was used to estimate the value of the 
depend2nt variable, the value of the independent 
variable was always within the range of the data on 
which the regression equation was based. 


Scervations on ineborr Assan singletons Weight was measured at birth and, when absorptiometry was 


performed v.Pun two weeks of birth Where tae data are incomplete, the number of infants for whom that mean was 


compti tis ven in parentheses 


Gestao Sex No At birth 
age “wercs) of 
EIES Weight 
(g) 

28 M 2 975 

29 F 1 750 

33 F 1 759 

36 M 1 1970 

37 M 1 3040 

37 F 1 3030 

38 M 2 3345 

39 M 2 3030(1) 





“Time ater birth at which measurcmen:s were percormed 


Al absorptic.metry 


Mean time Bone mineral Weight Crown-heel 
after birth content (g) length 
(weeks)* (mg/cm) {cm} 
15 817 910 34-9 
07 86 2 660 34 3 
0-3 49-8 790 33 0 
0-6 135-1 1920 45-6 
0-1 168-9 3015 48-9 
0-6 132 0 3010 57 0 
0-5 200-5 3185 498 
0-4 197-2 3245 51:2 


oe 


Mineral accretion in the human fetus 801 


Table 3 Observations on white twins For each pair individual data are given for twins I (firstborn) and II. Weight was 
measured at birth and in the liveborn infants agan when absorptiometry was performed, within two weeks of birth 











Gestatonal Twin Sex At birth At absorptiometry 
age (weeks) 
Weight Mean time Bone mineral Weight Crown-heel 
(g) after birth content (g) length 
(weeks)? (mgicm) (cm) 
Sallbirths 
22 I M 369 — 29 1 --— 29 0 
H M 355 — 278 oes 26 0 
30 I F 1700 — 89 i — 43 0 
H F 985 — 68 4 _ 375 
Lave births 
29 I M 1175 01 73 1 1170 375 
H M 1100 20 779 1100 38-6 
30 I F 1400 1-0 72.6 1220 39 2 
Il F 650 10 61 1 730 33-3 
31 I M 1540 l3 96 8 1431 40-0 
II F 1800 13 1155 1725 43.1 
31 I F 1350 1-7 ° 84 1 1350 40-0 
H M 1400 17 108 9 1400 38-2 
By I M 1400 14 115-6 1360 40-0 
II M 2000 1-4 111-1 1710 425 
32 I M 1850 Ll 153-1 1820 428 
II M 1550 1-1 131-9 1550 40 4 
32 I M 2000 01 127 6 2000 426 
H M 1800 0-1 119 8 1850 43 2 
*Time after birth at which measurements were performed 
Table 4 Mean bone mineral white content and crown-heel length in stillborn singletons 
Gestational Boys Girls 
age (weeks) BERAE ee OEE 
No Bone Crown-heel No Bone Crown-heel 
muneral length mineral length 
content (cm) content (em) 
(mgicm} (mg/cm) 
18 1 19 1 22.8 — — 
19 1 14-4 20-0 — — = 
22 2 34-2 285 — — ~ 
23 2 323 28 0 1 41-5 _ 
25 — — — 2 43-3 31-3 
26 1 43 6 — — — — 
27 1 579 32-5 — — oe 
28 _ ee — 1 24 6 37 5 
31 l 99-9 42-0 — — = 
33 1 75-9 47-0 ~ — a 
35 1 143-5 48-0 — — 
39 i 169 3 51-5 — — 
Results discontinuity between the data on stillborn and 


liveborn infants with a change ın gradient at about 


WHITE SINGLETONS 30 weeks’ gestational age 1s shown (fig 1), below 30 


(1) Birthweight 

Mean values of weight at birth in relation to 

gestational age are given in table 1 and individual 

values are plotted against gestational age in fig 1. 
Although the form of the true relation in utero 

between weight and gestational age 1s unknown, a 


weeks most infants were stillborn (12 out of 21 
cases) and at and above 30 weeks most were 
hiveborn (48 out of 52 cases) ; 

Because in this set of data there was no detectable 
systematic difference in birth weight between boys 
and girls, the data were pooled. Birth weight 
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Table 3 Mean bone mineral corent weight, anc crown-heel length in liveborn white singletons The data are complete for 
all infcres. In centrast with table I. mean weight ralues given belo v were obtatned from measurements taken on the day of 


the measuremeat of bone mirerwl content 


Gestational Bs Guis 
GRES NCES) sere eat ee ge tere aot ee le 
A> Mean tine Bonz Weight Crown-hcel No Mean time Bone Weghi  Crown-heel 
afier birth muaeral ig) length after birth minerai {g} length 
(weeks)* coatent fom) {weeks)* content (cin) 
{rcm} (mg/cm) 

26 m oe — — — 1 17 93-0 700 32 3 
27 —_ oe — — — 3 11 78 7 1008 37 8 
28 a 1-8 107 3 125( 38.3 — — om -— — 
29 : 1-4 lf 4 140C 39:7 2 1-2 116 0 1475 39 3 
30 A 0-4 122-5 1605 41-8 2 16 1111 1305 40-9 
31 z 07 g5 157C 40-9 6 15 96 6 1362 40-8 
32 r 15 15- 5 1952 43-6 5 07 130 5 1786 43-4 
33 — < — — — 2 05 167-0 2200 428 
34 I 07 1723 260C 45-8 — — ne — — 
35 p _ — — — 1 0-6 198 3 2570 47-5 
36 = -= — — — 1 09 161 9 2580 466 
38 I 06 21753 303C 49 0 1 0-1 1918 2980 510 
39 £ 05 205 1 358C 50 8 — — omm _ — 
40 2 06 218-7 3754 53-5 6 03 198 0 3503 542 
41 amas on — — — 2 02 1949 3945 57 5 
42 [ 01 204 3 370C 510 1 07 261 1 3510 513 
43 05 229 +) 4185 565 — — — meme — 


“Time after birth at which messi romerts were performed 
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Figl Weight z birth in relatiorte gestational age in whiie 
singletor. stdlbo-n and liveborn ixfuns. A iog scal2 has been 
used oa “hey axs. 


(BwWt g) can be estimated from gestational age (GA 
weeks) using the equations: 


Stillborn infants: log(BWt)=1-168+0-0644 GA 
(r=0-98, p<0-001) 

Liveborn infants: log(BWt)=2-040+0-0379.GA 
(r=0-95, p<0-001) 


Los are to the base 10. The regression lines are 
shown in fig 1. The standard errors of estimate for 
log(BWt) are 0-0858 and 0-0652 for the stillborn and 
liveborn infants respectively. 


(2) Anthropometric data at time of absorptiometry 
Aksorptiometry was performed within two weeks of 
birth, and crown-heel length was measured on the 
same day The mean time since birth of the crown- 
heal length measurements was 0-8 weeks in the 
liveborn white boy singletons and 0-9 weeks in the 
liv2born girls. A plot of the crown-heel length 
measurements against gestational age ıs shown (fig 
2). Like fiz 1, ıt shows a change in gradient between 
tne data on stillborn and liveborn infants. 

rown-heel length can be estimated from gesta- 
ional age at birth using the equations: 


Stillborn mfants: log(CHL)=1-006+0-0193.GA 
(r=0-97, p<0-001) 

Livebor infants: log(CHL)=1-251+0-0118.GA 
(r=0-95, p<0-001) 
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Gestational age (weeks) 
Fig2 Crown-heel length, measured when absorptiometry 
was performed, in relation to gestational age in white 
singleton stillborn and liveborn infants A log scale has been 
used on the y axis. 


The standard errors of estimate are 0-030 and 0-021 
respectively. The regression lines are shown in fig 2. 

In the interval between birth and absorptiometry 
the weight in the boys decreased on average by a 
mean (SE) 31-2 (13-2) g (p<0-05) and in girls it 
decreased by 51-3 (20-9) g (p<0-02). For the two 
sexes pooled the mean decrease in weight was 43-3 
(13-6) g (p<0-01). 


(3) Absorptiometric data 

Individual data of bone mineral content obtained 
within two weeks of birth are plotted against 
gestational age (fig 3), and separate regression lines 
are shown for data on stillborn and liveborn infants. 
Estimates of bone mineral content (BMC) (mg/cm) 
from gestational age (GA weeks) can be obtained 
using the equations: 


Stillborn infants: log(BMC)=0:437+0-0465.GA 
(r=0-91, p<0-001) 

Liveborn infants: log(BMC)=1-179+0-0285.GA 
(r=0-85, p<0-001) 


The standard errors of estimate are respectively 
0-126 and 0-090. The regression lines are shown in 
fig 3; the discontinuity between the data on stillborn 
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Fig3 Bone mineral content of the mid forearm, measured 
within two weeks of birth, in relation to gestational age in 
white singleton stillborn and liveborn infants. A log scale 
has been used on the y axis 
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Fig4 Bone mineral content weight ratio in relation to 
gestational age in white singleton stillborn and liveborn 
infants. A log scale has been used on the y axis. 
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and lrvzbom infants is clear. Im contrast with the 
relation -exween weight ct sirth and crown-heel 
lengt: witt gestational age (fizs 2 and 3), the 
discontinuity is shown as a Isplecement rather than 
a chage m gradient. In the regon where the 
stillbcm and liveborn groups overlapped (around 30 
weeks’ gestacional age), bome mineral content was 
substar tiall y lower ın the st] torr infants than in the 
livebcra infants. Using the equetions of the regres- 
sion ‘ines zrven above to 2sttmate bone mineral 
contex: at a gestational ge of 30 weeks, the 
estimate for stillborn infants was 37-9 mg/cm and for 
liveborn in*ants was 108-1 ms‘cm; values for bone 
mineral cortent in stillborr :rfants were on average 
37% lower than in livebcrn irzants at 30 weeks’ 
gestation. 

The regression equaticr fcr liveborn infants 
indicated tiat a bone mineral content value of 88 
mg/cm (midway between the tw) estimates quoted 
above) wculd be reachec at about 27 weeks’ 
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gestation by a fetus that is subsequently prematurely 
liveborn. The regression line for stillborn infants 
indicated that this bone mineral content value would 
be reacied at about 33 weeks’ gestation (if the fetus 
had not already died), that is, about six weeks later 
than in the viable fetus. 

The difference between stillborn and liveborn 
infants is further emphasised when individual data 
for the -atio bone mineral content (BMC):weight (at 
time of absorptiometry) are plotted against gesta- 
tional age (fig 4) The data on hveborn infants 
indicated that bone mineral content does not in- 
crease in proportion to weight during ‘normal’ 
development in utero; there was a significant inverse 
correlaion between log (BMC:weight) and gesta- 
tional ge. The data on stillborn infants were, with 
few exceptions, at all gestational ages lower than the 
data or liveborn infants; again, an inverse correla- 
tion wes observed. The equations of the regression 
lines skown in fig 4 are: 


100 


50 





A Bone mineral content (mg/cm) 
oO 


>35 


Fig 5 Deviwons (A) of mecsred -alues in lveborn Asian singletonz from expected values in liveborn white singletons. 


Stillborn infants: 
log(BMC:weight)=—0-735—0-0178.GA 
r=0-57, p<0-02) 
Liveborn infants: 
log(BMC: weight)=—0-775—0-0121.GA 
(r=0-65, p<0-001) 


The standards errors of estimate are 0-154 and 
0-071 respectively. 


ASIAN SINGLETONS 
Individual data on Asian singletons, split into 
groups below and above 35 weeks’ gestational age, 
are shown ın fig 5. The results are expressed as 
deviations from the appropriate regression line; a 
positive deviation is such that the measured value 
exceeds the expected value predicted by the regres- 
sion equation. 

Most of the infants in the group over 35 weeks’ 
gestational age compared closely with liveborn 
white infants with respect to weight at birth, weight 
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at the time of absorptiometry, bone mineral con- 
tent, bone mineral content:weight, and crown-heel 
length Accepting the possibility that the gestational 
ages might be inaccurate, liveborn Asian infants 
under 35 weeks’ gestational age were in the main 
smaller in every respect than their white counter- 
parts, although the number of cases examined was 
too small for statistical analysis; in all cases, body 
weight and bone mineral content were below the 
expected values for liveborn white infants. The ratio 
of bone mineral content:weight was close to the 
expected value in three out of the four cases with 
both measurements. 


WHITE TWINS 
Individual data expressed as deviations from the 
appropniate regression line are plotted in fig 6. 


(1) Stillbirths 
Results on the two pairs of stillborn white twins 
expressed as deviations from the regression lines for 
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Fig6 Deviations (A) of measured values in stillborn and liveborn white twins from expected values in white singletons of 
similar type Values for the first born twin are on the left for each pair 
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stilbom white singletons showed no ev.dence of 
systematic b as, either pcstive or negat-ve. 


(2) Lire Eirmis 

With tae exczption of one 32<ond born gir twin, the 
measit—em2ns on liveborr while twins compared 
closel= wth expected values im livebern white 
single>ns with respect tc kody weight at birth, 
crowr-heel length, weight a- the time of absorptio- 
metry. bone mineral concent. and bore mineral 
conte-t:w2ight. The exceptional twin (zestational 
age 30 weeks) had reduced Eccy weight, crown-heel 
length, ana bone mineré] content. 


Discuesior 


Becacse photon absorptiotretry has beea shown to 
be suxerior z0 radiological and biochemical methods 
in the dicgrosis of osteozeaie of sremacurity” it 1s 
impoctan~ © establish a *normal’ intrau erme min- 
era] accretion curve as a1 adjunct to the investiga- 
tion znd treatment of incents ct msk of developing 
postratal csieopema. The anove results, obtained as 
part >f a arger series cf investigations of bone 
mine-ahsazon in the necrete. provide tae required 
reference values together with standarc anthropo- 
metric datz in the same individuals 

In his stwdy the relaticr detween birth weight and 
gestatioral age for Lveborr white infants was found 
to b= expcnential (fig 17. A similar relation in a 
larger se-izs has previously teen reported by Shaw.’ 
Con-parson of the relations between birth weight 
and gestatzonal age for <tiibarn and liveborn white 
infa-ts, however, showed = disparity in sur data. At 
comparable gestationai apes, stillborn infants 
tenced ta have lower birch weights than liveborn 
infants. Observations of crown-heel lenzth, reduced 
in sallbor= compared ark i:vebom mfants, pro- 
vided ccr-zborative evicence of intrauterine growth 
rete-dat.on (fig 2) 

Aiso with respect * body weigh", our data 
indpcated =s expected a css between Urth and the 
tmz at wich absorptiometry was perormed (less 
tha~ two weeks after bzh). Weight lo-s in the first 
weex ol Efe is usual. 

I- liv2born white infamts born between 26 and 43 
weeks 2estation the re t-or petween Jone mineral 
corzent in the forearm: and gestational age was 
found to be curvilm2a> and was itted to an 
exponer function {fg 3}. Greer et a also found a 
curvilinezr function to seovide a better fit to similar 
data them a linear functcn ® Over smaller ges- 
tatona age ranges. Lowever. the relation can 
apear be linear.” It is possib that bone 
mineralisation in realiz? follows different types of 
growth carve at differen” sftes in the skeleton. For 


exampe, Vyhmeister et al measured bone mineral 
conten: at the midshaft of the humerus in 148 infants 
between 26 and 42 weeks’ gestation, and concluded 
that their data could be described equally well by 
linear or curvilinear functions.’ Although the shapes 
of growth curves obtained from different sources 
might differ in detail, the point is illustrated (fig 7) 
that tie relative magnitudes of the changes in 
minerzlisation observed between gestational ages of 
24 anc 40 weeks are comparable, particularly over 
28 wecks’ gestation. Like our data for bone mineral 
content, anthropometric measurements increased 
exponentially with gestational age as did those 
revieved by Shaw.’ B 

Because almost all the body’s calcium ıs found in 
the sk=leton, total body calcium content provides an 
altermanve to local bone mineral content as a 
measure of general skeletal mineralisation. In his 
analy-is of selected data from the literature, Shaw 
founc an exponential relation between fetal total 
body <alcium content and gestational age.'? Simi- 
larly, Forbes examined data for total body calcium 
content from five other sources and came to the 
same conclusion.!! Ziegler et al analysed a further 
set o2 data, fitted modified exponential functions to 
several growth related variables, and presented 
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Fig~ Comparison of bone mineralisation growth curves 


fio three sources, all normalised to 100% at the gestational 
age =, 40 weeks. (A) Curve for the mid-foreaim presented in 
this paper, (B) curve for the forearm (distal one third) 
published by Minton et af; (C) curve for the humerus 
published by Vyhmeister et aP; (D) straight line fitted by 
VyFasneister et al to the same data as curve (C) ? 


tables of values of the variables in relation to 
gestational age. The results of the above men- 
tioned studies were reasonably consistent, with the 
total body calcium content in a full term infant being 
about 30 g. At 24 weeks’ gestation total body 
calcium content was found to be only 10-15% of its 
value at full term. 

In contrast, bone mineral content (in the forearm) 
has by that stage reached about 35% of tts full term 
value. Thus although at any particular value of 
gestational age ıt is still possible that in a group of 
infants bone mineral content is linearly related to 
total body calcium content, it seems unlikely that 
the equation of such a line is independent of 
gestational age. It might therefore be dangerous to 
regard a change in bone mineral content (observed 
over a span of gestational ages) as an estimator of 
change in total body calcium content. This reserva- 
tion is, however, based on measurements of total 
body calcium content in groups including stillborn 
infants which, as we have shown, are likely to have 
undermineralised bones. 

Our measurements of bone mineral content in 
stillborn infants were consistently lower than the 
values predicted from the relation between bone 
mineral content and gestational age observed in 
liveborn infants (figs 3 and 4). A regression equation 
was evaluated for the stulborn group, but it should 
not be taken to descnbe the way bone mineral 
content changed with gestational age in the individ- 
ual infants before being stillborn. Although the 
possibility of demineralisation after death cannot be 
excluded, this line 1s more likely to be the result 
of observing a heterogeneous group of infants in 
which individuals fell progressively further below 
the ‘normal’ curve as they grew. If that interpreta- 
tion 1s correct, each individual result might be a 
direct manifestation of a general disorder of calcium 
metabolism in utero and it is possible that such a 
condition might be a factor contributing to the risk 
of stillbirth. 

It has already been noted above that stillborn 
infants are relatively short in stature, and on that 
basis it might seem reasonable to have taken crown- 
heel length into account when comparing stillborn 
with liveborn infants. Crown-heel length, however, 
is dependent on the size of the skeleton, as 1s bone 
mineral content, and there is a continuous relation 
in utero between the two variables in infants 
subsequently liveborn. We think it is likely that in 
infants subsequently stillborn the relation might be 
the same—that is, that the skeletal mineralisation 
defect associated with stillbirth affects both crown- 
heel length and bone mineral content. In that 
situation, the only way the defect can be detected is 
by examining the measurements of bone mineral 
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content in relation to gestational age alone, and we 
therefore chose not to take crown-heel length into 
account when comparing the stillborn and liveborn 
groups. 

The observation of retarded mineralisation in 
stillborn infants has important rmplications regard- 
ing daily calcium requirement in premature infants. 
Some authors have based their estimates of require- 
ment on the change in total body calcium content 
between a given gestational age and full term,’ but 
the change is calculated from measurements on 
infants including stillborn cases.” '* Consequently 
the daily calcium requirement of 120-130 mg/kg/day 
is likely to be an overestimate because data from 
stillborn infants in the earlier gestational age groups 
will bias the mean total body calclum content 
downwards and as a result the calculated increment 
in total body calcium content between birth and full 
term will be too large. Given the patient manage- 
ment problems created by dietary calcium supple- 
mentation, which might include acidosis and hyper- 
calcaemia, any reduction in calcium intake that 
remains consistent with the infant’s true require- 
ment is advantageous. 

In an early study using the same technique we 
showed bone mineral content to be closely similar in 
full term Astan and white infants.’ The data in this 
study for Asian infants born after 35 or more weeks’ 
gestation were consistent with the previous conclu- 
sion. Below the gestational age the Asian infants 
tended to have lower values for bone mineral 
content and weigh less than their white counter- 
parts; the few data available suggested that the 
values for bone mineral content were more 
appropriate to body weight than recorded gesta- 
tional age. 

Measurements on twins showed no mineralisation 
deficit relative to their singleton peers. One twin 
showed signs of nutritional compromuse in utero, 
mimicking the findings in stillborn white singletons. 


The authors are indebted to Margaret Simpson (University 
Department of Medical Physics, Leeds) who collated and ` 
camed out the statistical analysis of the data 

A Horsman, J Truscott, and M Simpson are employed by the 
Medical Research Council and supported under an External 
Scientific Staff grant S Ryan 1s supported by an award from the 
Local Trustees in The General Infirmary at Leeds 
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Cardiac anomalies in Williams-Beuren syndrome 


K A HALLIDIE-SMITH AND S KARAS 


Royal Postgraduate Medical School, Hammersmith Hospital, London 


SUMMARY We have described some of the cardiological findings in 66 patients with Williams- 
Beuren syndrome and analysed the two dimensional cross sectional echocardiograms in 61 of 
them in comparison with normal controls. Supravalvar aortic narrowing was shown in all patients 
examined echocardiographically and may be a useful diagnostic sign. We documented a 7-8% 
incidence of systemic hypertension, a 15% clinical and echocardiographic incidence of mitral 
valve prolapse, and a 11-6% incidence of bicuspid aortic valve. 


Williams ef al in 1961 reported four patients with the 
triad of characteristic facies, mental retardation, 
and supravalvar aortic stenosis. t Subsequently, 
Beuren et al noted the frequent association of 
penpheral pulmonary stenoses.” Although arterial 
stenoses have been well documented in this group of 
patients,* * intracardiac abnormalities appear to be 
rare. The object of this study was to make a general 
clinical cardiological survey of a number of patients 
with Williams-Beuren syndrome, with regard to the 
incidence of intracardiac abnormalities and systemic 
hypertension and with particular reference to the 
incidence of supravalvar aortic stenosis using two 
dimensional sector scanning and pulsed Doppler 
studies of the aortic root. Arterial stenoses were 
neither documented nor examined. For the purposes 
of the study we did not differentiate between 
patients thought to have Wilhams-Beuren syndrome 
and those thought to have Fanconi type hyper- 
calcaemia? as there was no good evidence to suggest 
a disparity in cardiac findings between the two 
groups. 


Patients and methods 


We performed a cardiological examination on a 
total of 66 patients (31 male, 35 female) aged 8 
months to 29 years (mean 9-8 years). Twenty 
patients were over 16 years of age. Most of these 
patients were members of the Infantile Hypercal- 
caemia Foundation, which has been previously 
reported, and we made no distinction into which of 
the two subgroups they had been entered.° Their 
selection depended on the parents’ willingness to 
bring their children for examination. Indeed, 18 of 
the volunteers were thought to have completely 
normal hearts. Arm and foot pulses were felt and 
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compared and the blood pressures were measured in 
both arms in the sitting position by two independent 
observers. The systolic and diastolic pressures were 
plotted on centile charts’ using the same criteria as 
in a previously reported series.° A chest radiograph 
was taken and 12 lead electrocardiogram recorded. 
Routine cross sectional echocardiographic studies 
were carried out using an Advanced Technology 
Laboratories Mark 100 and 600 echocardiograph 
with the latter having adaptive pulse wave Doppler 
facility; 3-5 MHz and 5 MHz transducers were used. 
Recordings were made in standard echocardio- 
graphic planes with the patient either in the supine 
or 30° left lateral decubitus position. Special 
emphasis was made on recording the high para- 
sternal long axis view and suprasternal view in order 
to visualise the aortic root and ascending aorta. 
Measurements of the internal diameter of the aorta 
were made in end diastole at the aortic annulus 
(D1), the sinotubular junction (D2), and distal 
ascending aorta (D3) (fig 1). The flow patterns were 
studied at these sites. Identical recordings and 
measurements were made on 66 normal age matched 
controls. Anatomical clarification of aortic root 
abnormality was related to the previously described 
types—namely, hourglass or segmental, tubular 
hypoplasic, and membranous supravalvar dia- 
phragm.® Routine pulsed Doppler flow was made 
with particular reference to D2 and D3. 


Results 


Altogether 66 patients were examined: of these 
seven had had previous cardiac surgery; four had 
had surgical relief of supravalvar aortic stenosis, one 
relief of pulmonary valve stenosis, one resection of 
thoracic coarctation of the aorta, and one closure of 
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Fig! Dagom of normal aa» rcot showing areas of 
measuremen. D1=aortic anedes, C2=sinctubular 
junction; D3=e.stal ascendin2 rra 


a secundum atrial septal defect. In the particular 
group cf chidren who vaLinceered for this study 
there were 10 patients awaking su-gery for relief of 
suprevalva- aortic stenosis ind of the seven patients 
who nad had no surgicalatce-vention but had been 
catheterisec, the maximam supravalvar aortic 
gradcent measured was <C mm Ug. These seven 
patients had normal electrocerdicgrams, as did all 
the cther patients who had not had surgery and had 
no oher ocngenital cardiac defect In three patients 
there were no abnormal ecscaltatory findings. The 
othe: 53 patients had stolic murmurs heard 
bilaterally n the neck, cfen loudest on the right 
side. The mtz2nsity variec 20m soft to loud. Eight of 
these €3 patients (13% » kač widespread bilateral 
systclic mornurs, thought to >e due to peripheral 
pulmonary stenoses. Ter 3 1tients (16%) had clinical 
sign= thouzht to be those æ nid m:trél incompetence 
with a click, murmur, or Ecth One patient had signs 
indicahing pulmonary val-e stenosis and a small 
ventricular septal defect. A further patient had 
abdominal bruits and ked a proven abdominal! 
coanctetion of the aorta 

B.ocd p-essure recordimys cf two observers were 
compared and when bota vere definitely taken with 
the pazien: at rest, the Kizher recording was tabu- 
lated. In fcur cases the sys olie blood pressure in the 
night arm was greater trer 20 mm zbove that in the 
left and tre higher reacme was charted Using the 
criteria o7 systolic and cMestolic >slood pressures of 
ove: the 5th centile as -epreserting hypertension, 
which ha== been previo.13‘y edoptec,° we found five 


patients to be hypertensive (8%). An additional 
four patients had systolic hypertension. A further 
three patients had systolic blood pressures at the 
90th centile. Of the 12 patients with blood pressures 
of the 90th centile and above there were nine males 
and three females. Five patients were over 16 years 
of age and seven under 16 years of age. Three of the 
five adult patients had had previous aortic root 
surgery. One of the children had had aortic root 
surgery and one relief of thoracic coarctation of 
aorta; a third had abdominal coarctation of aorta. 


CROSS SECTIONAL ECHOCARDIOGRAPHY 

Many of the patients were hyperactive and five of 
the 66 recordings could not be completely analysed. 
The aortic root recordings of the four patients who 
had had aortic root surgery were excluded from 
analysis of this structure. Detailed measurements of 
the aortic root were possible in 57 patients and 
pulsed Doppler studies were possible in the same 
number of patients. 

Of the 61 recordings, nine (15%) showed mitral 
valve cusp prolapse—in seven cases prolapse was 
confined to the anterior cusp and in two both cusps 
were affected. A small perimembranous ventricular 
septal defect was shown in one patient, who also had 
pulmonary valve stenosis. A bicuspid aortic valve 
was shown in seven patients (11%). Peripheral 
pulmonary arterial stenoses was shown in only the 
two patients with proximal branch stenoses. 

The 57 aortic root measurements showed a 
significant narrowing at the sinotubular junction as 
compared with the aortic annulus (p<0-001) in the 
patients as compared with the aged matched con- 
trols. The mternal and diastolic measurements of 
aortic annulus (D1) in the patients was from 11 mm 
to 21 mm and the same measured in the control 
series was between 10 mm and 24 mm (fig 1). 
Measurement of the sinotubular junction (D2) was 
recorded between 7 mm and 18 mm in the patients 
and between 12 mm and 24 mm ın the controls (fig 
2). The ratio of these two measurements varied 
between 57% and 90% in the patients and 90% and 
120% in the controls (fig 2). In all the patients the 
measurement of D2 was less than D1 but in none of 
the controls. In 15 patients the sinuses of Valsalva 
appeared definitely abnormal. Two categories of 
aortic root abnormality were detected, namely an 
hourglass constriction in 51 patients (fig 3) and 
tubular hypoplasia ın sıx patients. 

Pulsed Doppler studies showed dispersion of 
laminar flow in 48 out of 57 cases at D2 and D3 level 
(fig 4). Significant flow turbulence was noted in all 
cases in which the D1.D2 ratio was 70% and less. 
The measured narrowing at the sinotubular junction 
and abnormal flow patterns varied with the intensity 
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g3 Two dimensional scan. Parasternal long axis view of 
'atient with hourglass type of supravalvar aortic StENOSIS, 
-A=left atrium; LV = left ventricle; MV =mitral val ve, 

| V=aortie valve; AA =aortic annulus (191); 

TT sinotubular junction (D2). Dl=1-7emand D2=]-3 
m (ratio 76 5%). 


f the systolic murmurs recorded, so that the louder 
lurmurs were associated with the greater sinotubu- 
ir narrowing and the most obviously turbulent flow 
atterns, 
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Fig4 Pulsed Doppler recording at D3 showin g turbulent 


flow patern, Peak How 6 KHz (1-3 misecondì. 


Discussion 


Accurate non-invasive measurements of children’s 
blood pressures are notoriously difficult to obtain 
and the group of children and young adults under 
survey were particularly fidgety. There is a consider- 
able individual variation in children’s blood press- 
ures and this may be a factor determining the lower 
incidence of hypertension in this series compared 
with the series previously reported where many of 
the same patients were studied.° Hypertension is 
well described in Williams syndrome. however,” © 
and it is often thought to be due to renal failure 
secondary to hypercaleaemic nephrocalcinosis? or to 
unknown causes. Attention has been drawn to the 
peripheral vascular anomalies coexisting in this 


descending aorta and renal arteries.? Our findings 
support this view as three out of our four patients 
who had aortic root surgery were hypertensive, and 
it would seem reasonable to suppose that these 
patients with severe supravalvar aortic narrowing 
had other established arterial anomalies. Addition. 
ally, we found our patients with abdominal coarcta- 
tion of the aorta and postoperative thoracic coareta- 
tion of the aorta to be hypertensive. 

M mode echocardiography of a case of supra- 
valvar aortic stenosis was first reported in 1974. 
Cross sectional two dimensional! scanning, however, 
can give more precise definition of changes in aortic 
diameter and the exact location and extent of the 
stricture. Measurements of aortic root determined 
in this way compare accurately with angiographic 
measurements. ™ Using an M mode echocardiogram 
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derived from the sector scam, calculations of cross 
sectional area at DI and D2 can be made and they 
compare accurately with catheter laboratory 
measurements of pressure differences. Our own 
findings using cross sectenal echocardiography 
show that supravalvar aorte stenosis is a constant 
feature of Williams-Beuren syndrome anc this may 
be of useful diagnostic heip. Serial aertic root 
measurements should give adequate information 
concerning any progression of the supravalvar 
aortic stenosis in an individual patient. The Doppler 
recordings were made early in our experience when 
continuous wave Doppler was not available. The 
results suggest, however, that Doppler studies 
should be helpful in assessing severity of stenoses. 
Preliminary work in progress suggests that con- 
tinuous wave Doppler may be used to indirectly 
assess the gradient. 

We did not define a case of membranous supra- 
vaivar aortic stenosis in oar series but confirmed 
the prevalence of the hourglass type. which 1s 
thought to represent thickeang of the medial layer 
of the ascending aorta with narrowing of the 
corresponding segment of aorta, exaggerated by 
localised int mal fibrous thickening.” Abnormalities 
of the aortic valve are commonly associated with 
supravalvar aortic stenoses. the most common 
variation being adhesion of all or part of the free 
edge of one or more cusp tò the aortic intima.” We 
did not suspect this in any o? our patients but we did 
not happen to include any patients with significant 
stenosis in the series examened. We did, however, 
find an 11-€% incidence o” bicuspid aortic valves. 
The common finding of valvar abnormalities in 
documented supravalvar aortic stenosis and of 
bicuspid valves in our patents. all of whom had 
some degree of supravalvar aortic stenosis, might 
suggest that such patients saould be protected from 
endocarditis with approprizte antibiotics for dental 
extractions and other surgical procedures. 

Reported studies that concern idiopathic hyper- 
calcaemia in Williams-Beuren syndrome and 
Fanconi type hypercalcaenaz are confusing. We feel 
that the nomenclature of Williams-Beuren syn- 
drome covers our patients, even though some of 
them had known hypercacaemta of infancy and 
some did not. There is ao discussion as to the 
categorisation of supravadva aortic stenosis that 
may occur either in sporadic or familial form in 
individuals of normal intelligence and appearance as 
well as in individuals recognisable es having 
Williams-Bearen syndrome. * Review of the liter- 
ature suggests that supravalvar aortic stenosis may 
also occur in association with facial and other 
features of Williams-Beuren syndreme, but normal 
intelligence." '® Again, although Williams-Beuren 












syndrome usually occurs sporadically, familial cases 
have been reported. 7 

Studies of the histology of supravalvar aortic 
stenosis have shown that it is common to all types. 
There is a localised area of disorganised media and 
of intimal hyperplasia covering narrowing just above 
the aortic sinuses (hourglass type) and long segment 
medial induration (hypoplastic type).* 7! It has been 
suggested that supravalvar aortic stenosis may be 
an exaggeration of the infolding immediately above 
the upper margins of the sinuses of Valsalva, which 
can often be found in normal infants.~> Ultrastructu- 
ral examination of this area in recognised supra- 
valvar aortic stenosis has shown deficiency of the 
ground substance and foci of excessive collagen 


exact mechanism and its role in the pathogenesis of 
supravalvar stenosis has not been exactly defined. 
The finding of a 15% incidence of mitral valve 
prolapse in our patients was surprising and has not 
been commented on previously. although two 
previous cases of mitral valve prolapse have been 
documented.'° *° 

Defective production or structure of collagen has 
been shown in type IV Ehlers-Danlos syndrome. 
Marfan’s syndrome, and other hereditary disorders 
in which mitral valve prolapse commonly occurs.” ** 
A raised collagen HEHI+1 ratio has been found in 
skin biopsy specimens of patients with the hyper- 
mobility syndrome and floppy mitral valve.” An 
increase in collagen type II in the mitral valve tissue 
of patients in whom there has been mitral valve 
prolapse has also been shown. In such valves the 
collagen fibres of the lamina are disorganised. It 
has been suggested that biosynthesis of collagen 
evaluated by in vitro culture of skin fibroblasts with 
biochemical characterisation of cell products might 
provide further information concerning the patho- 
genesis of the cardiac manifestations of Williams- 
Beuren syndrome.” 

We do not know how Williams-Beuren syndrome 
relates to the variable autosomal dominant trait of 
isolated supravalvar aortic stenosis. It has been 
suggested that the clinical phenotypes of Wilhams- 
Beuren syndrome and supravalvar aortic stenosis 
represent the ends of a range for an autosomal 
dominant gene defect of variable expression and 
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penetrance.*! * Finally, a terminal deletion of the 


long arm of chromosome 4 has been reported in 
Williams-Beuren syndrome ™ and localisation of the 
calcitonin gene to chromosome 11% focuses interest 
as to whether there is an error in its structure. For 
the moment. however, the precise causative factors 
that determine Willtams-Beuren syndrome and its 
cardiac manifestations. particularly supravalvar 


aortic stenosis as it is seemingly inseparable from, 


this syndrome, remain tantalisingly elusive. 


Dr U Balaram contributed much to this work. We should like to 
thank Miss Esther Fletcher, Dr A Nadazdin, and the cardiology 
registrars who carried out many of the echocardiographic record- 
ings. We should also like to thank the Infantile Hypercalcaemia 
Foundation for its financial help and encouragement. Additionally. 
we are most grateful to the parents and their children who 
voluntecred and to the children’s medical advisers for their 
collaboration and much valuable information. 
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Antineutrophil cytoplasm antibody in crescentic 
glomerulonephritis 


M D $ WALTERS, C O 5 SAVAGE.” M J DILLON, € M LOCKWOOD.* 
AND T M BARRATT 
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SUMMARY eat la cytoplasm antibody (ANCA) has been reported in the sera of adults 
with Wegener's granulomatosis and microscopic polyarte ritis, but this phenomenon has not so far 


been descr bed i in children. We report three children with crescentic glomerulonephritis in whom 
ANCA concentrations were raised af presentation. Two cases were idiopathic, and the other 
later developed features of Wegener’s granulomatoss. In all three, plasma exchange and 
immunosuppression remeved ANCA, but in only one case was there clinical improvement. This 
child later ceveloped classical nasal lesions of Wegener’s granulomatosis associated with a decline 


in renal function and a mse 





in ANCA. Plasma exchange and immunosuppression again produced 


a good clinical response ind removed ANCA. This suggests that ANCA is either a marker of 
disease act-vity, or is involved in the pathogenesis of disease. 


Crescerntic glomerulonephres is characterised by 
intraglomerular extracapillary cellular proliferation 
anc is a relatively rare pethologica’ finding in 
childhood. Fk is often asscetated with the clinical 
picture of ranidly progressive renal fadure. It may 
be idiopathic or associated weh other diseases such 
as post-st) eptococcal glomeralonephritis, infective 
endocarditis. IgA nephropetw, Goodpasture’s syn- 
drome. membr anoproliferatve glomerulonephrit: S, 





systemic lupus erythematosus, Henoch- Schönlein 
purpura, and other systemic vasculitides. The 


pathogenesss of the histokwical lesion is incom- 
pletely understood. ! 

Micrescopic polyarteritis and Wegener's granulo- 
matosis are rare causes of crescentic glomeru- 
lonephritis in childhood. C reoulatmg antineutrophil 
cytoplasm antibody (ANC jas been described in 
these disorders in adits © bot aot se far in 
children. We describe three children with crescentic 
glomeruionephritis in whora high concentrations of 
ANCA were detected bot by indirect snmuno- 
fluorescence by overlaying sera on normal new- 
rophils and by a solid phase radioimmunoassay. 


Case reports 


Case 1. An i. year old girl presented in acate renal 
failure after a one week austory of vomiting, 


abdominal pain, and haematuria. She was oligu- 

ric, normotensive, and her plasma creatinine concen- 
tration was 603 umol/l. Despite having no clinical or 
bactericlogical evidence of a recent streptococcal 
throat infection, she had a raised antistreptolysin O 
titre of 1200 U/ml (upper limit of normal 400 U/ml), 
a raised anti-DNAase B titre 600-800 U/ml (upper 
limit of normal 450 U/ml), and a low C3 concentra- 
tion of 60% of reference normal serum (normal 
range S6-118%), suggesting a diagnosis of post- 
streptococcal glomerulonephritis. She responded to 
diuretic treatment, but one week after admission her 
plasma creatinine concentration was still raised at 
530 mol/l, and a renal biopsy was performed. The 
biopsy specimen contained nine glomeruli, all of 
which had large cellular crescents and hypercellular 
tufts (fig 1). Immunofluorescence showed the pre- 
sence of fibrin in the crescents. but no other 
immuncreactants were detected. Circulating ANCA 
was shown in her serum by indirect immunofluorese- 
ence on normal neutrophils (fig 2), and confirmed 
by solid phase radioimmunoassay at a titre of 54% 
of a positive control (upper limit of normal range 
[5% 

In view of the severity of the Hee changes 
she was treated with prednisolone 2 mg/kg/day, 
cyclophosphamide 3 mg/kg/day, and a course of 
daily 4000 ml plasma exchanges for five days using 
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Figi High power section from the renal biopsy specimen 
of case 1 showing a glomerulus with a large cellular 
Crescent, 


purified protein fraction as replacement with fresh 
frozen plasma for the last 300 ml of each exchange. 
After this her urine output increased and her plasma 
creatinine concentration fell to 120 umol/l. One 
week later she was discharged home on a reducing 
dose of immunosuppressives. At this time her 
ANCA was 11% of positive control {within the 
normal range), and her glomerular filtration rate 
was 118 ml/min/1-73 m” surface area. 

Four months later her glomerular filtration rate 
had fallen to 70 ml/min/1-73 m` surface area, and 
she developed nasal lesions that were histologically 
compatible with Wegener's granulomatosis. ANCA 
had risen to 60% of positive control. Another course 
of five plasma exchanges combined with cyclophos- 
phamide and steroids again reduced the ANCA 
concentration to 9% of positive control and her 
glomerular filtration rate increased to 99 mi/min/ 
1-73 m” surface area. One year later she remains 
well on prednisolone 30 mg on alternate days and 
azathioprine 100 mg/day with no evidence of recur- 
rence of respiratory tract disease. She has a 
glomerular filtration rate of 94 ml/min/1-73) m“ 
surface area, and has an ANCA concentration 
measured by solid phase radioimmunoassay of <5% 
of positive control. Her clinical course and circulating 
ANCA concentrations are summarised in fig 3. 


Case 2. A 12 year old girl presented with a grand mal 
convulsion after a six week history of vomiting, 
malaise, and headaches. She was found to be in 





Fig 2 
anmunofluorescence. Normal neutrophils are incubated 
with test serum (diluted 1/8), followed by 
fluorescein-isothiocyanate-conjugated rabbit antihiuman 
IgG, fa) Serum from case 1: (b) serum from an adult case of 
Wegener's granulomatosis that has been proved on biopsy. 
Both show fluorescence of neutrophil evioplusut. 


Detection of ANCA by indirect 


oh. 


acute renal failure with anuria. fluid overload. 
hypertension, and her plasma creatinine concentra- 
dialysis. Initial investigations, which included a 
normal renal ultrasound, failed to establish the 
diagnosis. Serum antistreptolysin O titre and anti- 
DNAase titre were normal, but C3 was 76% of 
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Montis. 
Fig 3 Clinical course of case į showing plasmu creatinine 
concentration and ANCA in reretion to treatment 


reference ncrmal serum. She had circulating ANCA 
shown by indirect immuno‘liorescence, which when 
measured by solid phase radigimmunozassay was 
41% of positive control. She remained anuric, and a 
renal biopsy specimen showed all of 60 glomeruli to 
be severely damaged with oredominantly fibrous 
crescents and sclerosis and bvalinisation of the tufts. 
Immunoflucrescence showed deposits of IgM, Clq, 
and C3 along the capillary cops. 

A course of daily plasma exchanges for five days 
combined with prednisolane 2 mg/kg/day and cyc- 


lophosphamide 3 mg/kg/day reduced the circulating 
ANCA to 12% of positive control, but she remained 


anuric. She was entered inte a programme for 
continuous ambulatory peritoneal dialysis but de- 
veloped peritonitis due to Asperg:lius and subse- 
quently an acute meningcencephalopathy of un- 
known aetiology. This failed to respond to broad 
spectrum antimicrobial treatment. and despite in- 
tensive supportive treatment she died of rapidly 
progressive neurological cease. A postmortem 
examinatior was not perfermed. 


Case 3. An 11 year old sw presented with acute 
renal failure six weeks after a 10 day illness 
consisting of sore throat, ceugh, fever. and haema- 
turia. She was oliguric. fluid overloaded, and 
hypertensive, and her plasma creatinme concentra- 
tion was 521 umol/l. She was treated by peritoneal 


Savage, Didoa, Lockwood, and Barratt 


dialysis. Initial investigations showed an antistrep- 
tolysin © titre of 400-600 U/ml, an ant! DNAase B 
titre of 100-200 U/ml, and a normal C3 concentra- 
tion of 112% of reference normal serum. She had 
circulating ANCA detectable by immunofiuor- 
escence, which measured by solid phase radio- 
immunoassay was 32% of positive control. A biopsy 
specimen showed 36 (95%) of 38 glomerul to have 
predominantly fibrous crescents and advanced glo- 
bal sclerosis. Immunofluorescence showed scanty 
leM and C3 deposition along capillary loops, 
Despite a course of daily plasma exchanges for five 
days combined with prednisolone 2 mg/kg/day and 
cyclophosphamide 3 mg/kg/day, which removed 
detectable ANCA, she showed only a transient 
improvement in renal function. She was entered into 
a renal replacement programme. ANCA subse- 
quently remained undetectable, and she received a 
successful renal transplant 13 months after her initial 
presentation. 


Methods 


ANCA was detected by two methods: 

(1) INDIRECT IMMUNOFLUORESCENCE ON NORMAL 
NEUTROPHILS . 
This technique has been described previously.” 
Normal neutrophils from healthy donors are i$o- 
lated by density gradient centrifugation and alcohol- 
fixed øn glass microscope slides. The shdes are 
incubated for 1 hour at 4°C first with dilutions of test 
or control sera, and then with fluorescein- 
isothiocyanate-conjugated rabbit antihuman IgG. 
The slides are then examined under ultraviolet light, 
and samples are considered positive if most neut- 
rophils show bright fluorescence in the cytoplasm 
(fig 2}. and negative if no staining is present. 


(2) SOLID PHASE RADIOIMMUNOASSAY ; 
This technique has also been described previously.” 
Neutrophil antigen is prepared from normal donor 
neutrophils by sonication and centrifugation in 
sodium acetate (Q-2 mol/l, pH 4-2). and the super- 
natant saved. Wells of plastic microtitre plates are 
coated with the antigen by incubating with the 
supernatant for 1 hour at 37°C. Dilutions of test or 
contro! sera are then incubated in the wells for 30 
minutes at 37°C. IgG bound to the wells is detected 
by a treble-layer technique (mouse monoclonal 
antihuman IgG, then rabbit antimouse IgG, then 
°"1labelled goat antirabbit IgG), and measured by 
counting in a gamma counter. The results of this 
binding are expressed as a percentage of the binding 
seen for a standard positive serum from an adult 
case cf Wegener's granulomatosis that has been 
proved on biopsy. 
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Discussion 


Crescentic glomerulonephritis 1s a relatively rare 
condition in childhood.’ The severe form can be 
defined as the presence of crescents ın at least 80% 
of glomeruli and presents as rapidly progressive 
glomerulonephritis. Only 10 new cases of this severe 
form have been admitted to the renal unit of the 
Hospital for Sick Children, London since June 1985 
when we started screening these patients for raised 
ANCA; during this same period we dialysed 171 
children with other causes of acute renal failure. In 
addition to the three cases reported here, three 
cases were associated with Henoch-Schonlein syn- 
drome, one with anti-glomerular basement mem- 
brane nephritis, one with post-streptococcal glom- 
erulonephritis, and two cases were idiopathic. Only 
the three cases reported here, however, had raised 
ANCA at presentation. Although ANCA has been 
shown in the sera of adult patients with Wegener’s 
granulomatosis and microscopic polyarteritis, ™® ıt 
has not previously been reported in children. In case 
1, the diagnosis initially appeared to be post- 
streptococcal glomerulonephnitis despite there being 
no clinical or microbiological evidence of a throat or 
skin infection. Four months later, however, she 
developed clinical symptoms which, supported by 
histological evidence, established the diagnosis as 
Wegener’s granulomatosis Cases 2 and 3 both 
appeared to be idiopathic at presentation, but in 
view of the raised ANCA and the experience from 
adult cases, might perhaps represent occult micro- 
scopic polyarteritis. 

The significance of the presence of this antibody is 
unclear, but a role in the pathogenesis of vasculitis is 
suggested as its concentration has been shown in 
adults to decrease as clinical signs of disease activity 
improve.° In the three children described here, 
plasma exchange and immunosuppression resulted 
in an appreciable reduction in concentrations of 
circulating ANCA, but only in case 1 did this 
coincide with rmportant clinical improvement. She 


had the shortest history, and in contrast with the 
others her renal biopsy specimen showed predomi- 
nantly cellular crescents. When she later relapsed 
with detertoration of renal function and the develop- 
ment of the nasal lesions of Wegener’s granulomato- 
sis, her circulating ANCA concentration had again 
risen (to 60% of positive control), suggesting that 
the antibody had either a pathogenic role or was a 
marker of disease activity. 

Circulating ANCA should be sought in children 
with crescentic glomerulonephritis, and when pre- 
sent may be of diagnostic value, pointing to Wegener’s 
granulomatosis or microscopic polyarteritis. It may 
also be of value in monitoring the effectiveness of 
treatment in cases with a short duration of 


symptoms. 


We thank S Jones and PD Marshall for help with the ANCA assay 
CM Lockwood was supported by a grant from the Wellcome Trust 
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Unnary infection and malformations of urinary tract 
in infancy 


E RING AND G ZOB=L 


Depaztmen: cf Paediatrics University o7 Graz, Austria 


SUMMARY One hundred and forty infants with their firs: urinary tract infections were studied and 
pronounced difference: in age and œx were found. Two thirds of the patients had their first 
urina-y tract infection caring the Arst three months of Efe, and boys were significantly younger. 
Theze was a predominaace of cys “rom 1-3 months old, but of girls thereafter. Obstructive 
uropethies occurred mere often in bows, and during the first two months of life. The incidence of 
vesicoureteric reflux was similar for both sexes. Malformations recognised after urinary tract 
infections were compare with urinary tract malformat ons recognised prenatally. Fetal urinary 
tracts were evaluated in fust over haf of all pregnanc:es during the study period. Obstructive 
uropethies and multicyzti: cysplastic kidneys were moze often diagnosed prenatally, and most 
reflcuxes were diagnosed efter the urimary tract infection. 

In conclusion age anc 32x differenc2s are common in urinary tract infection, and even though 
many urinary tract mafzrmations were diagnosed prenatally this did not influence the high 


incicence of malformatacrs recognised after urinary tract infection in infancy. 


Unrinery tract infection is cre of the most common 
bacterfal infections in infary end childheod. Pre- 
vious studies aave reported age and sez related 
differeaces in urinary tract injection and urinary 
tract malformations.” Thcvgh the importance of 
urinary tract nfection during the first year of life is 
well srown, only a few stud-es concern thi: particu- 
lar per:od.°* 

Du-ing recent years u trascnography has im- 
proved the diagnosis of uriaary <ract malfcrmations 
and enabled us to diagnose tham prenatally. We 
repor- the dzta of 140 infarts all of whom 1ad what 
was thought to be their first irinary tract infection 
and zło those of 39 infarcs with urinary tract 
malformations diagnosed D-erataly duang the 
study period. The first aim cf the study was to look 
for age: and sex related diferenses in urimry tract 
infecton in irfancy, and tc find out whetLer these 
differerces are common feetiures or whether they 
change with zme. The seccnd a.m was to ompare 
the types of urinary tract -rralfcrmation detected 
after trnary act infection im infancy with he types 
recogrised prenatally, and -c fmd out if prenatal 
diagn<sis can Influence the n=-dence 3f urirary tract 
malformations detected after arinary tract fection 
in infancy. 


Patients and methods 


Dunng a 48 month period from January 1983 to 
DecemZer 1986, 140 infants all of whom had what 
was thcught to be their first urinary tract infection 
were admitted to the department of paediatrics. 
Urine was collected by bladder catheterisation or 
suprapubic aspiration, and all patients had bacterial 
counts of 10°x10°/1 or more. Most patients had 
a white cell count of more than 20x10°/. Ultra- 
sonography, voiding cystourethrography, and 
intraverous pyelography were performed in 110 
infants. Ultrasonography was the only investigation 
in 30 patients. Urinary tract malformations were 
diagnos:2d prenatally in 39 infants after investigation 
of the fetal urinary tracts in 17 500 pregnancies. The 
total number of pregnancies leading to live birth was 
about 3 000 in our region dunng the study period. 
The fincings are summarised in the table. Statistical 
analyses were done by the x? test and Student’s t 
test for inpaired data. 


Results 


The median (range) age of the 140 infants was 
3 (4 dazs to 12 months) at the time of diagnosis. 
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Thirty eight infants (27%) presented during the first 
month of life and 80 (57%) during the first 
3 months. Only 23 infants (16%) had their first 
urinary tract infections after they were 6 months old 
The median (range) age of the 77 boys was 2 (4 days 
to 10 months) months. They were significantly 
younger than 63 girls with a median age of 5 (5 days 
to 12 months) months (p<0-01). Dunng the first 
three months boys had 69% of all urinary tract infec- 
tions. Later on there was a female predominance, 
girls having 63% of all urinary tract infections 
(p<0-001). The male:female ratio was 2-2:1 during 
the first three months and 1:1-7 thereafter; it was 
1-2:1 during infancy (figure). Urinary tract mal- 
formations were present 1n 46 infants (42%). There 
were no significant differences in age or sex among 


Table Urinary tract malformations detected after first 


urinary tract infection in infancy and by prenatal diagnosis 


Diagnosis Urinary tract Prenatal 
infection diagnosis 
Obstructive uropathy. 
Ureteropelvic obstruction 8 18 
Primary obstructive 
megaureter 3 7 
Duplication with megaureter 
or ureterococle 2 1 
Posterior urethral valve 4 1 
Horseshoe kidney 1 0 
Multicystic dysplastic kidney 1 8 
Vesicoureteral reflux 27 4 
Total 46 39 
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Figure Age and sex of 140 infants with urinary tract 
infections 


infants with or without malformations. Of the 
infants with malformations 61% had urinary tract 
infections before they were 3 months old. The case 
fatality rate was 44% in this period, but this was not 
statistically different from the rate of 38% thereafter. 
Vesicoureteric reflux accounted for 59% of all mal- 
formations and obstructive uropathy for 37%. Dur- 
ing the first two months 12 of 17 (70%) of all 
obstructive uropathies were diagnosed. In contrast 
66% of all patients with vesicoureteric reflux had 
their urinary tract infection after they were 2 
months old (p<0-05). Urinary tract obstructions 
were significantly more common in boys (p<0-01). 
Vesicoureteric reflux, however, was more common 
in girls but not significantly so. The incidence of 
obstructive uropathy was 12% and of vesicoureteric 
reflux 25%. 

Forty six per cent of all malformations were 
diagnosed prenatally. Obstructive lesions and multi- 
cystic dysplastic malformations of the kidneys 
accounted for 90% of all prenatally diagnosed 
malformations. Of the obstructive malformations 27 
of 44 (61%) and eight of nine (89%) of the multi- 
cystic dysplastic kidneys were diagnosed prenatally. 
In contrast, 27 of 31 (87%) of refluxes were 
diagnosed after what was thought to be the first 
urinary tract infection. 


Discussion 


Fifty seven per cent of all urimary tract infections 
and 61% of all urinary tract malformations were 
diagnosed during the first 3 months of life; these 
data show the importance of this early period 
Later on the incidence of urinary tract infection 
declined rapidly, but malformations were diagnosed 
at about the same rate. Malformations encourage 
infections and therefore contribute to the early 
development of urinary tract infections. In our 
patients malformations were not responsible for age 
and sex related differences. Other factors, there- 
fore, such as the high incidence of haematogenous 
infections in the first few months of life!*’* and 
individual factors such as increased periurethral 
bacterial colonisation or even the lack of full 
development of the host defence mechanisms” may 
be responsible. Boys were significantly younger than 
girls but there is no clear explanation for this. Other 
studies of urinary tract infection report a female 
predominance ın childhood ın contrast to the male 
predominance in infancy, ° * but ın our series the 
change in sex predominance took place during the 
fourth month of life. 

Only a few previous studies contain detailed 
information about malformations diagnosed during 
infancy, and these report incidences of between 
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13% amd 49%.' 3 © 8 Qur data ave within this range, 
but shew a relatively high mmicence of obstructive 
uropat~y. Petient selection could be the reason, but 
the incidence of vesicoureter.c ~eflux indicates that 
other <actors—for example, a high awa-eness of 
urinéry tract infection, the snproved rutial evalua- 
tion br ultrasonography, aaj >erhaps other local 
factors—were responsible Ne can coniarm that 
urinar" tract malformations, especially obstructive 
uropatues, are more comxon in boys. * Ob- 
structixe Jes.ons were diagmosed ecrlier than vesi- 
coureteric reflux Obstructio1s are severe congeni- 
tal maformations and seem to cause more early 
urinar” tract ınfections than vesscoureteric reflux. In 
addicica, orly one part of resicoureteric reflux 1s 
congerital, the other pars being :econdary to 
urinar: tract infections. 

We =now of no study tha’ compared urnnary tract 
malformations diagnosed prenaczally with nalforma- 
tions cliagnosed after urinary tract -nfections 
in infancy. Obstructive tncpathies (p<0-01) and 
multic.stic dysplastic Kidmeys (p<0-G) were 
diagac-ed more often prena‘ally. In contrast, most 
of the cases of vesicoureter-c refux were diagnosed 
after te first urinary tract intecon (p<0-001). One 
would expect that the narber of malformations 
especizlly otstructive l=sītons and multicystic 
dysplastic kidneys diagnosed after urirary tract 
infection in -nfancy would d2-rejuced Dy an increase 
in prenatal diagnosis. Certainly this 5 true if 
thorovzh investigations are performed in all preg- 
nancies. In our region tho-ough invesdgation of the 
fetal uimary tract was perfcrmec in just over half of 
all pregnancies, but thouga <6% of all urmary tract 
malformaticns were diagrosed prenazally, this did 
not influence the high incense of malf>rmations 
diagnosed efter urinary tract fection in infancy. 
Even n ovr patients wbc had beer investigated 
prenaally we diagnosed -wo malformazions that 
were potentially recognisatle on prenatal exami- 
nator namely ureterop2.ic obstructicn in one 
infantand a multicystic dysplastic kidney i7 another. 
Bota were recognised afte- urrary tract infections 
in inféncy. Ir general, we found an incidence of 
0-2% of prenatal recogmcble and primarily not 
lethal arinary tract malformations. 
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Our results show that further improvement in 
prenatal evaluation should be achieved, but even 
prenatal evaluation in all pregnancies will probably 
rot sigaificantly reduce the number of cases of 
vesicouceteric reflux detected after urinary tract 
infection. Thorough investigation by ultrasonography 
and vciding cystourethrography must be recom- 
mended in all infants who have urinary tract 
infecticns. 
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How parents and families cope with chronic 
renal failure 


J M REYNOLDS,* M E GARRALDA,t R A JAMESON,* AND R J POSTLETHWAITE" 


Departments of }Psychiatry and * Paediatric Nephrology, University of Manchester, Booth Hall Children’s 
Hospital, Manchester 


SUMMARY We studied the effects on the family of childhood chronic renal failure by contrasting 
children with varying degrees of severity of illness with healthy controls. Disruption of family life 
was most common in families with the more severely ill children (on hospital haemodialysis) and 
there was a tendency for more mental health problems in the parents in this group. Although 
more of these parents reported that the child’s illness had had an impact on the marriage, marital 
break up was not related to illness status. There were indications that illness had resulted in an 
increase of subjective stress but also of support in a number of psychosocial areas for parents, 
especially those in the more severely affected group. Nevertheless at the time of assessment, 
fewer mothers in this group were deriving support from their social life and fewer fathers of ill 


children from their jobs or finances. 


It is well recognised that chronic illness in children 
may result in psychological suffering and social 
stress for the children themselves and their families, 
but little systematic research has been carried out in 
this area. Much still remains unknown about the 
extent, nature, and implications of family difficulties 
caused by various childhood conditions. 

High rates of parental mental distress have been 
reported in children with cystic fibrosis and spina 
bifida,’ 7 but not in a recent study of parents of 
children with chronic epilepsy. These studies did 
not use healthy controls and while the vanations in 
the results may reflect different pressures associated 
with individual conditions, they clearly highlight the 
need to use comparison groups. The study of the 
effects of chronic childhood ulness on the marriage 
shows that, although stress on the marriage is often 
apparent, when control designs are used there 1s no 
evidence of raised divorce rates ın couples with 
chronically ill children.‘ 

As part of our clinical work in a paediatric 
nephrology unit we became interested in the 
psychosocial effects of the illness on families. 
Previous studies have noted famuy disruption in 
children with end stage chronic renal failure, on 
haemodialysis, or after transplantation.>? These 
studies, however, were for the most part uncon- 
trolled, they did not differentiate between children 
at different stages ın the condition, nor was the 
nature of the difficulties always clearly defined. 
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We decided to study the impact of chronic renal 
failure on the families with children requiring 
dialysis when compared with children with less 
severe forms of chronic renal failure. Because illness 
may have positive as well as negative effects, ın 
addition to stresses we studied the possible supports 
mobilised by the illness and considered separately 
the long term and the current areas of difficulty. The 
effects of the illness on the psychiatric adjustment of 
the children themselves were also studied and have 
been reported elsewhere.’° 


Subjects and methods 


All children attending Booth Hall Children’s Hos- 
pital for a minimum of six months hospital haemo- 
dialysis between September 1983 and August 1985 
were included tn the study. The 22 children (16 boys 
and six girls with a mean age of 13-8 years) were 
matched for age and sex with 22 children with 
chronic renal failure also attending the paediatric 
renal clinic, but not on dialysis. Children in this 
latter group all had a creatinine clearance of less 
than 25 ml/mimute/m* and were possible future 
candidates for dialysis or transplantation, or both. 
Over and above their superior renal function, these 
children were less severely affected by their illness 
than children in the hospital haemodialysis group. 
Their growth was considerably less compromised, 
and fewer had asymptomatic congestive cardiac 
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failure, were anaemic, or bad difficulties running or 
walkir g, and taere was a teccercy for fewer hospital 
admissions in this group.” 

A second comparison group cf31 healthy children 
(21 bcys and 10 girls) was stacked Controls for the 
school age caildren were sel2:ted from four ordinary 
schoob attended by dialys:s patients, chosen to 
represent d-fferent socioeconomic areas. Controls 
for preschool children amc school leavers were 
obtained from the regist2- of a genera. practice 
attended by one of the dcalvsis patients, which 
covered g socioeconomic aœz broad’y representative 
of the general population. The tirst 22 con-rols were 
indivicually matched for age and sex with the 
dialysis patients, the name ot clildren closest in age 
to the patients being taken trom. the class or general 
practice register. The size of tae healttry control 
group was then increased zo allow companson with 
the combined sample of il chi.dren, ensuring that 
the additional group of healtav control subjects was 
comparable in age with ta2 wale group. All the 
families ia the group on dia‘ysis, 22 out of 23 (95%) 
of the ill group not having ciitvsis, and 31 out of 36 
(86%) of the healthy fari i2s approached for the 
study agreed zo take par. 

The age range in the wkcl2 group was wide (2 to 
18 yeers, mean of 13 yeers! mzluding seven pre- 
school children and 14 whc had -eft sckool: over half 
the children were of seccrdary school age. All 
subjeccs were living at home with either a parent or 
guardian. The three study groups were comparable 
for family variables such as parental age aad size of 
the family. There were no siznrfcant differences in 
socioezonomic level, altho12n 7aere was a tendency 
towarcs higher parental unemployment in he group 
on dialysis, for more parerts t be in the manual 
classes in the il group not cr dmalysis, and for more 
non-manual families to be + Ee healthy group. Five 
children came from families ~-ia immizrant parents 
(three in the dialysis and Ivo :n the ncn-dialysis 
group}. 

The families interviewec 2] came from “he North 
West Health Authority cegian covering a wide 
geographical area. Interviews vere conducted by a 
social worker with the pars erther ¿t home or at 
the hospizal. The assessments cr <I] children were all 
made at z relatively stable print in the chik!’s illness 
and ‘crisis’ times, such as ecrmcssions or important 
changes in treatment, weve deliberately 2xcluded. 
All pa-ents of children in zhe study were nvited to 
particizate and 65 (89%) mothers and 31 (46% 
fathers took part Nine tathers were in-erviewed 
alone: in most cases thes2 were single parents or 
members of immigrant faxrıies where the mother 
experienced some language problems One grand- 
mothe, wita whom the chëd lived, too< part. 


A number of methods of assessment were used, 
either separately for each individual parent or, in 
some cases, jointly for both. 

(1) All parents underwent a structured interview 
during which they provided detailed information 
about background family and socioeconomic fac- 
tors. Details about the children’s psychological 
adjustment were also collected '° In addition, 
parents of ill children provided a description of the 
illness and its impact on the family 

(2) Current stresses and supports for the parents 
were assessed with the Social Stress and Supports 
Interview (SSSI)!! and current mental distress in 
parents by the general health questionnaire (GHQ 
28). The latter was completed by all but three 
parents interviewed. For the analysis of data, 
statistical tests were used as appropniate (x? or 
Kruskal-Wallis one way analysis of variance). 


Results 


LONG TERM IMPACT OF ILLNESS ON THE FAMILY 
The child’s illness was reported to have caused 
disruption in family life by most parents in the 
dialysis group (77%) significantly more often than 
by parents in the non-dialysis group (31%) 
(p=0-002). Disturbance was commonly explained in 
terms of the restrictions imposed by the child’s 
condition or treatment, including dialysis, which 
made family outings or holidays difficult to organise. 
Day to day family life was often disrupted with 
physical care of the ill child taking priority over 
other activities—such as spending time with the 
other children, or pursuing hobbies—for example, 
when there were difficulties in management of a 
urinary diversion or problems with diet or fluid 
restrictions. The situation was exacerbated during 
hospital admissions. 

We asked parents about the impact of the child’s 
illness on the marriage and on other specific areas of 
their lives, about the nature of the impact (whether 
it had lead to increased stress, to more support, or to 
both), and about changes in parenting and sibling 
relationships (figure). 

Appreciably more parents in the group on dialysis 
(65% cormpared with 27% of parents in the group 
not on dizlysis; p=0-05) reported that their marriage 
had been affected. Parents in both groups com- 
monly reported that the iliness had had an impact in 
other psychosocial areas, and this also tended to be 
more noticeable in the dialysis group As can be 
seen from the figure, however, the effects were not 
necessarily detrimental. 

As regards impact on the marnage, aS many 
parents in the group on dialysis reported increased 
support as increased stress. Changes ın financial 
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Figure Impact of illness on aspects of parents’ lives. No of 
parents reporting stressful and supportive changes in the two 
groups of ill children Parents of group on dialysis (n=22) 
increased support C, increased stress ZA, parents of group 
not on dialysis (n=22) increased support, W, increased 
stress W 


Status were, in all but one family, causing increased 


stress, usually because of the extra costs mcurred 
through hospital visits and admissions. Impact on 
the relationship with other children ın the family had 
also been causing stress for both groups There was 
a trend, however, towards increased support from 
jobs and in the relationship with relatives and 
friends. 

About 60% of the parents in each group felt that 
their handling of their children had been affected by 
the illness and that they had become more protec- 
tive of the idl child than of their other children. 
There was a trend for more parents in the group on 
dialysis than ın the group not on dialysis to report 
increased leniency towards ill children (60% com- 
pared with 32%) and to have lower expectations of 
them (55% compared with 32%) Similarly more 
parents of children on dialysis perceived changes in 
siblings’ attitudes towards the ill child including 
worrying, protectiveness, and giving in to the il 
child, jealousy by siblings was reported by one third 
in each group. 


MEDICAL CONCERNS AND CONTACTS FOR THE PARENTS 
Parents were asked about their concerns connected 
with the child’s illness and about the families’ 
experience of supportive medical contacts. Under- 
standably, prognosis was mentioned most com- 
monly as an area for concern, but just as often 
parents of patients on dialysis mentioned the child’s 
growth. A few parents voiced concerns about future 
employment (14% in both groups). Twenty three 
per cent of the parents of children not on dialysis, 
but none in the group on dialysis mentioned the 
children’s marriage prospects. 

There were clear differences between the groups 
in the parental perceptions of professional support 
from medical, social work, and other sources. 
Parents were asked whether they contacted the 
hospital 1f they needed advice or support, other than 
at routine outpatient visits. More parents of dialysis 
patients (77% compared with 33%; p<0-01) were 
likely to turn to the hospital saying that they 
contacted a member of the medical, nursing, or 
ancillary staff. In addition, all parents in this group 
said they were in contact with the hospital social 
worker and saw her as a regular source of support; 
she was known, however, to only one third of 
parents of the group not having dialysis—a signifi- 
cant difference (p<0-001). Parents were also asked 
whether they found their general practitioner a 
support in relation to their child’s illness: more 
parents of the children not having dialysis reported 
that their general practitioner was supportive (77% 
compared with 36%; p<0-02). Only a few parents in 
both groups were making use of support from 
community agencies, such as local social service 
departments or health visitors Parental satisfaction 
with the overall support offered from varying 
sources was higher in the group on dialysis than in 
the group not on dialysis (77% compared with 32%; 
p=0-01). 


CURRENT LEVELS OF PSYCHOSOCIAL STRESS AND 
SUPPORT IN THE PARENTS 

We investigated current psychosocial stresses and 
supports for the parents at the time of assessment by 
comparing the two ul groups with controls on the 
scores from the Social Stress and Supports Ques- 
tionnaire. Total scores failed to show differences be- 
tween the three groups in current stress, but there 
were significant differences ın support (table 1) 
Somewhat surprisingly in view of the long term 
findings reported before, support was lowest in the 
group on dialysis (whether the scores of all parents 
were pooled together or whether the scores of 
fathers and mothers were analysed separately). 
When we examined the individual areas of 
psychosocial support, a different pattern emerged 
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for fethers and mothers. Whereas mothers of 
dialyszz patients reported lower support ‘rom their 
social life with friends thar mothers in the other 
group: [44% compared wita 15% end 17%; 
p=0-05), fazers in both LI srcups were experienc- 
ing lee. support than fathers in the health. group in 
the érzas of nance (54% im tn2 group on dialysis 
and 32% in the group not 52 dialysis compared with 
nene of the Ethers of heal:&r children. p=0-01) and 
occudstior (54% and 44% ccmpered with none; 
p=0-(_). Ih Ane with these nd_ngs fewer parents in 
the il sroups said they had people thev could turn to 
in tim=s o7 trouble (55% ard 53% compared with 
84% . DCA). 

Althorg; arents in the three groups were com- 
parabF in <h2 degree of stress and support currently 
derived frcr their relatiocsHips with other children 
in the famiy, significan-fy more pareats of ll 
children recorted schookmg d:fficulties (for ex- 
ample. unde- achievemen:. 2001 concenfration, or 
truart 1g) among siblings “27% and 20% compared 
with 1.%; =<0-005). 


MARITAL STATUS AND PARENTAL MENTAL MEALTH 
Finally, we considered whether illness ir the chil- 


Table I 
the Socal Stress and Support Questionnaire} 


arent of 
Childress 
on diazysis 
No of pareng miterviewed ra 
Mean (=D) tote! stress 9-2 (= 0) 
Mean (D) otd support 24-2 (+ 0) 


*Stahstcs ba ež on Kruskal-Wals onz way analyss of venance. 
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dren and its severity had affected rates of mantal 
breakdown and parental mental health, by compar- 
ing the two ill groups with the healthy controls. As 
will be seen from table 2 no significant differences 
emerged between the groups. The rates of family 
break up were comparable, as were those for cur- 
rent mental distress in the parents as measured by 
scores on the general health questionnaire. Parents 
interviewed were also asked whether they or their 
partner had had any recent mental or nerve prob- 
lems (that is, whether they had consulted their 
general practitioner during the past two years for 
their ‘nerves’ or had taken psychotropic drugs). Ata 
non-significant level there was a clear tendency for 
mothers of ul children and, to a lesser extent, for 
fathers o7 the group on dialysis to report this. 
Discussion A 

Our study confirms previous findings of family 
disruption in a number of children with chronic 
renal failure and it shows that this 1s clearly more 
noticeable in children with the more severe conditions 
on hospital haemodialysis There were indications 


that the illness had had a long term impact on a 
variety of psychosocial areas including the marriage 


Carrent stress and sapr cr: for the parents of ill chiuidren compared with healthy controls (Results are scores on 


Parcnis of Parents of 
children healthy 
not on dialysis controls 
29 4] 
72 (4:3) 85 (45)  NS* 
34:2 (3 8) 337 31) yx2=115 
p=0 003 


Table = Faruly backgrounc and parental mental health for ul children and healthy controls 
Childnn on Children not Healthy 
dralysi.. on dialysis children 
(n=22, (x=22) (n=31} 

Family ~ackground 

No (*) of cLlildren from 
Irtest famiy ly 77) 20 (91) 25 (81) 
Single pereit 5 @3) — 4 (13) 
Stez parcrt family == 2 (9) 2 (6) 
No of parens wich current mertal Crstress/:otal inm=rvicwed (%)*t 
Moners 615 40) 21) (30) 8/29 (27) 
Fatoers 3/10 30) 2/9 (22) 2/11 (18) 

No of parent with mental‘ner= sro zkeme in last-2 years‘total interviewed (%)* 

Moners 12/20 260) 11/22 (50) 11/31 (35) 
Fater 319 15) (y2 1/27 (3) 


*Inforyzticn o1 parental mental yrcblems refers to all parents with whom children were living at the time of interview All but three 
parents <nterrieved (response rete 34497, 97%) completed the general health questionnaire 


tThis represen:s a high score oa tue zeneral healta questionnaire 
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and parents’ mental well being. At the time of 
assessment, however, there was no significant excess 
of marital break up or psychiatric distress in the 
parents and, overall, most families appeared to be 
coping. 

This may be due to the fact that our assessments 
were carried out at a stable point in the condition, 
and also that parents reported that over the years 
the illness had mobilised supports as well as stresses. 
Our findings on the effects of the illness on the 
marriage specifically highlight the fact that, 
although iliness often has an impact in this area, it 
can operate in the direction of increased support. 
This would explain the lack of a significant increase 
in marital breakdown ın the families of ull children, 
which is in keeping with Sabbeth and Leventhal’s 
conclusions from their literature review.* 

The areas in which parents reported difficulties 
consistently in the past and at the time of assessment 
were finances and other siblings at home. The 
findings of increased financial stress for the parents 
caused by the illness agrees with several previous 
reports of families with chronically ill children.” ê 
Although some parents in our study were receiving 
financial help, for example from supplementary 
benefits or from voluntary hospital funds towards 
the cost of visiting, many commented that they only 
learnt about help or benefits to which they were 
entitled relatively late on in the child’s illness. 

The illness had also resulted ın imcreased long 
term stress in the relationship between the parents 
and other children at home and, in keeping with 
studies of siblings of children with other chronic 
conditions,? *'° more parents in our sample re- 
ported schooling problems at the time of the 
assessment. It seems plausible that changes in 
parenting of the ul child may have caused strain in 
the parent/sibling relationship and affected sibling 
development. Our findings highlight this as an area 
deserving more attention. 

Parents had concerns about their children’s illness 
which encompassed both medical prognosis and 
developmental issues, such as growth. This empha- 
sises the need to take a broad, developmental 
perspective in the handling of children with chronic 
illness, and in the supporting of parents. As regards 
medical support, we did find satisfaction was higher 
in the group on dialysis where support was offered 
primarily from the hospital. This raises the question 
of how best to provide medical and psychosocial 
support for the families of patients with less severe 
conditions. 

At the time of assessment parents of ill children 
failed to report more mental health problems or 
psychosocial stresses than parents of healthy chil- 
dren. Parents of children on dialysis did report fewer 


supports, however, which can be seen as a sense of 
decreased satisfaction, secunty, or well being 

Relatively fewer mothers of children on dialysis 
felt supported ın their social life with friends and 
parents of these children also tended to have fewer 
people to turn to in times of trouble Ferran, in a 
controlled study, similarly found less social support 
in mothers of children with chronic diabetes ' This 
finding might seem surprising in view of the fact that 
parents of children on dialysis had reported ın- 
creased long term support. A probable explanation 
for this apparent discrepancy could lie in the fact 
that support for parents may be forthcoming on an 
intermittent basis, particularly at times of acute 
difficulty or problems in the child’s condition. As we 
were interviewing parents at a relatively stable stage 
in the illness, this support would not be currently 
operating. Our findings suggest that mothers with 
the more severely ıll children may be the ones most 
likely to benefit from regular social or parent 
groups, where there is an opportunity for contact 
with other parents in the same predicament. 

The areas from which fewer fathers of all ill 
children derived support were work and finances 
We noted that some of the fathers commented on 
finding the demands of work harder to cope with, 
particularly at times of problems in the child’s 
iliness. Other authors have reported work problems 
in fathers® or feelings of resentment when work 
prevented them from being concerned with treat- 
ment and with the child at the hospital.’ It 1s worth 
considering whether a special effort to involve 
fathers more in various aspects of the ill child’s care 
might result in an increase in their sense of 
satisfaction with other areas in their lives 

It should be noted that our results apply to 
children on hospital haemodialysis. Previous reports 
suggest that other procedures, such as home haemo- 
dialysis, cause a high level of stress for parents— 
arising from the degree of responsibility for treat- 
ment and the orientation of family life around 
dialysis.” '” In these cases both the need for support 
and its availability are likely to differ from those 
identified in our hospital group. Our own results 
highlight the importance for paediatne and primary 
care teams to be aware of the vicissitudes of family 
life in severely ill children, and to direct their 
support to parents accordingly. 
We are grateful to all the famulies who took part in the study and to 
the staff at Booth Hall Children’s Hospital Dialysis Umt for their 
help We would hke to thank the Bntsh Kidney Patents’ 


Association, without whose help this work would not have been 
possible 
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Comparison of temporary and permanent catheters 
for acute peritoneal. dialysis 


S N WONG AND D F GEARY 
Division of Nephrology, Department of Paediatrics, Hospital For Sick Children, Toronto 


SUMMARY The records of 64 children who underwent acute peritoneal dialysis in the Hospital 
for Sick Children, Toronto, between 1 January 1982 and 31 December 1985 were reviewed. Rigid 
Trocath catheters were used in 33 patients and silastic Tenckhoff catheters in 34. The groups were 
comparable for age, weight, primary disease, duration of dialysis, and outcome. There were no 
significant differences in the incidences of leakage of dialysate, two way obstruction, bleeding, or 
peritonitis. Among those who had Trocath catheters there were significantly more episodes of 
outflow obstruction, and significantly more patients required two or more catheter insertions (12 
of 33 compared with one of 34 among those who had Tenckhoff catheters). Furthermore, more 
catheters were removed because of complications (19 of 33 compared with five of 34 respectively). 
One patient who had a Tenckhoff catheter died of peritonitis directly related to insertion of the 
catheter. Overall, the Tenckhoff catheter was associated with fewer complications and is 


recommended for most patients. 


Peritoneal dialysis in children was first described by 
Swan and Gordon in 1949 ' Since then it has been 
used successfully for the short term treatment of 
acute renal failure,” ° intoxication states,* and meta- 
bolic abnormalities.’ É Until recently nephrologists 
relied on ngid polyethylene catheters placed percu- 
taneously such as the Trocath (McGaw Laborator- 
ies) for acute dialysis. In many centres these have 
now been replaced by the flexible silicone rubber 
catheter introduced by Tenckhoff and Schechter in 
1968,” which was originally designed for chronic 
dialysis. Although the Tenckhoff catheter has been 
associated with infections and mechanical prob- 
lems,’? it has many advantages compared with the 
Trocath catheter. Its softness allows it to be 
tunnelled subcutaneously in the antenor abdominal 
wall, and its Dacron cuffs reduce the incidence of 
complications such as infection, leakage, and 
accidental dislodgement. The Tenckhoff catheter, 
however, 1s expensive and requires an operation to 
insert it In children general anaesthesia may be 
necessary, which delays starting dialysis. Conse- 
quently for short term acute treatment the simpler 
and cheaper Trocath catheter may be a satisfactory 
alternative. To our knowledge, the two catheters 
have not been compared for acute peritoneal 
dialysis. In the present study we reviewed the 
incidence of complications ın acute peritoneal dialy- 


sis using either the Trocath or the Tenckhoff 
catheter. 


Patients and methods 


The charts of all patients undergoing acute peri- 
toneal dialysis at the Hospital for Sick Children, 
Toronto, between 1 January 1982 and 31 December 
1985 were reviewed. Children with previously recog- 
mised chronic renal failure were excluded. Before 
1982 all catheters for acute peritoneal dialysis were 
inserted using the Trocath by the acute stab techni- 
que. From 1982 to December 1985 both Trocath and 
Tenckhoff catheters were used depending on the 
clinical preference of the responsible physician. In 
some instances the decision was determined by the 
patient’s clinical condition—for example, surgical 
placement of a Tenckhoff catheter because of a 
coagulation disturbance or (rarely) insertion of a 
Trocath for immediate dialysis because of a life 
threatening metabolic disturbance such as hyperka- 
laemia. 

Peritoneal dialysis was the treatment of choice 
and was successfully initiated in all patients The 
duration of dialysis was recorded from the date of 
insertion of the catheter to the date dialysis finished. 
The duration of acute dialysis was limited to 30 days 
in all cases. Patients dialysed for longer periods were 
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arbitarily considered to ave star-ed ch-onic dialy- 
sis. The fechniques used fcr percutaneous stab 
followed standard recommendat:ons ready re- 
perted.” Tenckhoff catheters were surgically placed 
as pr=viously described.~ < Eeparin or antibiotics 
were added to the dialrsate dependiag on the 
indiv-dual physician’s prefe-ence. 

All recorded complicetcns were based on the 
clinicel diagnosis of the pLvysicians in charge of the 
patie-ts. Infections of th= exii site or trnnel were 
diagnosed f redness, sweLing pain, anc discharge 
were seen at the site. 22-itonitis was diagnosed 
wken a culcure showed bacier-al g-owth in associa- 
tion with one or more cf the follewing: cloudy 
fluid, leucccytosis in the fluid white ce 1 count of 
>£0>10°/1 with more than 59% neutrephils). or 
bactea seen on a Gram stamed smear. A variety of 
mech=nical complications were recordec Leakage 
of diz ysate was diagnosed when frequert dressing 
changes were needed, when there was a cecrease in 
the cycle volumes, or resicwring or remcval of the 
cathet2r were required. O1flcw obstruc:ions were 
diagn<sed if there was slow drainage and persistent 
positi-e cycle balance, and thay required catheter 
manipilaticn, irmgation, cr removal. Two way 
obstriction was indicated >y slow inflov and out- 
flow znd resistance to imation. I[ntraderitoneal 
bleeding wes recorded 1f tlbadstained dialysate was 
returred after the first taree cycles of xchange. 
Abdoninal pain was reccrded as z complication if 
anélgesics were required "he complication rates 
were calculated for both groups 

Statestical analyses were performed tsing Stu- 
dent’s t tes: end Fisher’s exact test where appro- 
priate A p value of <0-C5 was considered signifi- 
cant. 


Result: 


From 1 January 1982 to 31 December 1985, 75 
children were dialysed for cute illnesses end charts 
were available for review for 64. Thaty three 
patiens were dialysed us:ag taz Trocath, and 34 
using the Tenckhoff cath2-er. Three paments had 
Trocata catheters insertec first but were given 
Ter.ck-off catheters later; ta2y are included in both 
groups All Trocath catheters were inserted by stab 
under ocal anaesthesia. The ocation of the catheter 
was not always recorded In the 2zroup who had 
Tenck-off catheters, the ceth2cers were inserted 
surgice ly, either under gemeral anaesthesia in the 
operatng theatre, n=19 (557%) or under local anaes- 
thesia in the intensive care cnit, n=15 (44%). The 
same sargicel technique wzs 11sec for inserion of all 
Tenckboff catheters, and cmentectomy was rarely 
necess=ry. All children ir whom TenckLoff cath- 


eters were inserted under local anaesthesia were 
sedated, and were already being ventilated as part of 
their overall management. Heparin was used in 21 
of 33 patients in the group with Trocath catheters 
and 23 of 34 patients with Tenckhoff catheters 
(p>0-05). Prophylactic antibiotics were added to the 
dialysate in 14 patients with Trocath catheters and 
19 patients with Tenckhoff catheters (p>0-05). 

The mean age was 3-41 years (range 2 days to 15 
years) for those with Trocath catheters and 3-41 
years (range 1 day to 15 years) for those with 
Tenckhoff catheters. Mean body weight was 15-1 kg 
(range 1:3-65-9) ın those with Trocath catheters and 
12-5 kg (range 3-3-32-6) ın those with Tenckhoff 
catheters. There were no significant differences 
between the groups in age and body weight, and 
al had the same pattern of primary diseases (table 
1). 

The mechanical complications associated with 
peritoneal dialysis are shown in table 2. The most 


Table 1 Primary diseases in patients undergoing acute 
perttoneal dialysis 


Group with Group with 
Trocath Tenckhoff 
catheters catheters 
(n=33) (1=34) 
Acute tubular necrosis. 
Cardiac operation 6 16 
Other causes of shock 9 4 
Haemolytic uraemic 
syndrome 12 10 
Poststreptococcal 
glomerulonephritis 1 1 
Interstitial nephritis l 0 
Metabolic abnormahties 4 2 
Acute rejection after 
transplant 0 1 


Table 2 Complications of acute pentoneal dialysis 


Group with Group with 
Trocath Tenckhoff 
catheters catheters 
(n=33) (n=34) 
No (%) No (%) 
Leakage of dialysate 12 (36) 10 (29) 
Outflow obstruction 10 (30) 2 (6)* 
2-way obstruction 2 (6) 1 (3) 
Dislodgemeat of catheters 3 (9) 0 
Puncture sife bleeding 1 (3) 1 (3) 
Intrapentoneal bleeding 3 (9) 5 (i5)t 
Abdominal pain 3 (9) 2 (6) 
Fibrin clots in dialysate 3 (9) 3 (9) 
Pentonitis 5 (15)t 5 (15) 





“Fisher’s cxact test, (p<0 01), tone patient with haemorrhagic 
pancreatitis and one with enterocolitis and bloody ascites have 
been excluded, fone patient in whom pertonitis was present 
before dialysis has been excluded 
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common problem in both groups was leakage of 
dialysate, which occurred in 12 patients with Tro- 
cath catheters and 10 with Tenckhoff catheters. The 
leakage was noted during the first 48 hours after 
catheter insertion in four of the 12 and two of the 10, 
respectively. Management of those with Trocath 
catheters comprised decreasing the cycle volume 
alone in four patients, resuturing in two, and 
removing the catheter in six. In those with Tenc- 
khoff catheters, one patient required resuturing, 
one required removal of the catheter and the rest 
had only the cycle volume reduced. Although the 
difference in leakage rate between the two groups 
was not significant, the problem of leakage was 
more serious in those with Trocath catheters. 
Outflow obstruction was significantly more common 
in those with Trocath catheters (10 of 33 patients 
compared with only two of 34 in the other group, 
p<0-01) and necessitated removal of the catheter in 
six. In addition, three Trocath catheters accidentally 
became dislodged. Two catheters slipped out com- 
pletely, and a third was displaced so that the side 
holes were outside the peritoneal cavity, causing 
extravasation of dialysate into the anterior abdomi- 
nal wall. No such complication occurred in the 
group with Tenckhoff catheters. 

Bloodstained dialysate was seen more often with 
Tenckhoff catheters than with Trocath catheters 
(five of 34 compared with three of 33). Two further 
patients with Tenckhoff catheters bled, from 
haemorrhagic pancreatitis in one and from entero- 
colitis with bloody ascites in the other. In the group 
with Trocath catheters, one patient had severe 
intraperitoneal bleeding that caused a fall in 
haemoglobin concentration and required a blood 
transfusion. All episodes of bleeding subsided 
spontaneously without either removal of the 
catheter or laparotomy. Minor complications such 
as abdominal pain during infusion or draining of 
dialysate, formation of fibrin clots in the dialysate, 
or local bleeding from the site of introduction of the 
catheter, were similar in both groups Interestingly, 
two patients with Tenckhoff catheters leaked fluid 
into the thoracic cavity causing a pleural effusion in 
one, and leakage of fluid from the chest drains and 
the thoracotomy wound in the other. Only one of 
these children is included among the 10 patients with 
Tenckhoff catheters described above as having 
leakage of dialysate. The reason for leakage of fluid 
into the chest, which was only seen ın patients with 
Tenckhoff catheters, was not apparent. 

The incidence of infections was similar in both 
groups. Five patients in each group developed 
peritonitis. The organisms involved were coliforms 
in four patients, Pseudomonas spp. ın three, Can- 
dida albicans in three, Staphylococcus epidermidis ın 


three, Streptococcus pyogenes in two, and Staphylo- 
coccus aureus in one. Four patients had peritonitis 
due to multiple orgamisms. The time of onset of 
peritonitis was also sumiar (nine days in those with 
Trocath catheters and 10-4 days in those with 
Tenckhoff catheters, p>0-05). Among those with 
Trocath catheters, two of the five patients had the 
same organisms cultured from the blood, whereas in 
the group with Tenckhoff catheters one patient with 
peritonitis developed septicaemia caused by the 
same organism. Infections of the exit sites were 
uncommon, occurring in only one patient in each 
group. 

The patients with Trocath catheters were dialysed 
for an average of 7-1 days compared with 9-0 days 
for those with Tenckhoff catheters (table 3), but this 
difference was not significant. Twelve patients with 
Trocath catheters required insertion of two or more 
catheters during the course of dialysis compared to 
one in the other group. Altogether 19 patients who 
were given a Trocath catheter initially had to have 
their catheters removed while they still needed 
dialysis because the catheters ceased to function and 
caused complications; this was necessary in only five 
patients initially dialysed with Tenckhoff catheters. 
If all mechanical and infective complications were 
combined, the chance of a complication occurring 
during dialysis with the Trocath catheter was 45 
episodes in 233 patient days or 0-19 episodes per 
patient day. The corresponding figures for dialysis 
with the Tenckhoff catheter were 31 episodes in 304 
patient days or 0-10 episodes per patient day of 
dialysis. 

Eighteen patients with Trocath catheters and 15 


Table 3 Outcome of patients undergoing acute perttoneal 
dialysis 


Group with Group with 
Trocath Tenckhoff 
catheters catheters 
(n=33) (n=34) 
Duration of dtalysis 
Total patient days 233 304 
mean (range) 71 (1-15) 9-0 (1-30) 
Overall complication rate 
(Episodes per patient 
day) 019 0 10 
Patients for whom 
catheter removed 
because of 
complications 19 5* 
Patients requiring two or 
more catheters 12 1” 
Complete recovery 18 15 
Chronic renal failure 3 5 
Death 12 14 


*Fisher’s exact test, p<0 001. 
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Table = Carles of death u patients undergoing acute 
peritoneal d atosis 





Croup with Group with 
Teocatr Tenckhoff 
cat tete-s catheters 
Cardiac fair £ 9 
Multiorgan fa lu-e 5 2 
Cerebral intascrdn Q 1 
Metabol c abrornalhities 3 1 
Catheter re_ated pentomtis Q 1 


with Tencktoff catheters achieved compkete renal 
recovezy and survived. Three ard five, resdectively, 
were s-abiks=d by peritonea! diclysis but had persis- 
tent cLronsx renal failure -hat required continuous 
ambulatory peritoneal dials Twelve pat ents with 
Trocath catheters and 14 wath Tenckhoff catheters 
died despit2 peritoneal dias. With one exception, 
the cause cf death was not -elated to dialysis (table 
4). The culy catheter r.cted death was from 
peritomts, end this occurred m che group with 
Tenckioff catheters 


Discussion 


The incidence of compleacnions m our patients 
dialysed w-ta the Trocath za:heter was comparable 
with experserce elsewhere. Ir a 3eries of 184 dialyses 
in childrer end adults, Veemonde e al reported 
leakage cf dialysate in 36% of patients, 1radequate 
drainaze m 37-5%, intre-addominal bleeding in 
32%, and eritomitis in 6-3%.4 Valk et at reported 
that H% of their aduk atents havmg acute 
peritoneal cialysis had leaxage of dialysate, 39% 
had icad2quate drainage, 30% had bleeding, and 
3% hed derizonitis.!* Rigdem et al resorted severe 
bleeding in <%, and peri‘critis in 16%, of the 24 
children in eir series wLo underwent acute peri- 
toneal. dial ys:s after cardiopulmonary bypass opera- 
tions. 

We achieved a significaa” reduction in outflow 
obstriction with the TencEhoff catketer. here was 
also a slight reduction in otter mecharrcal complica- 
tions althccgh the differemce was not s-gnificant. 
Our failure to achieve sign ficance may be Jue to the 
small aumd=r of patients in the series and the low 
incidence DF complicatiors 

The adva-ttage of the T2a-khoff catheter became 
more Dbvinrs when we considered the rumber of 
patients wio required a cterge of cataeter or had a 
catheter rerzoved due to >> nzheations. Our study 
showed that the likelihooc af complications was 1-9 
times greater with the T-ocath than with the 
Tenckhoff cetheter (0-19 -ersus 0-10, respectively). 


If we eccept the increased number of mechanical 
problems with the Trocath catheter, however, and 
are prepared to replace ıt when indicated, patients 
can be dialysed effectively with either catheter, as 
shown by the similar outcome in our two groups. 
Althouzh the Tenckhoff catheter led to fewer 
complications, it did not eliminate them, especially 
the life threatening problems such as peritonitis 
Ironicaily the only catheter related death in our 
series Cccurred in a patient dialysed with the Tenc- 
khoff catheter. 

We ectempted to mimimise errors due to selection 
bias by including in our study all available patients 
who met our preset criteria and by explicitly 
definin= complications and the time pernod of the 
study to maintain consistency throughout. Never- 
theless some complications may have been missed 
becaus2 not all charts were available for review and 
some romplications may not have been docu- 
mentec. This may have led to inaccuracies in this 
study. Although the type of catheter inserted in 
some =ases may have been influenced by the 
patient's clinical condition, such a decision would 
usually have placed the higher risk patients in the 
group receiving the Tenckhoff catheter in which 
there were fewer complications. 

The present study supports our belief that the 
Tenckhoff catheter is better than the traditional 
Trocat= catheter even for short term peritoneal 
dialysis Our results are based on retrospective 
uncontrolled data, however, and should be inter- 
preted with appropriate caution. 


We thanx the Medical Publications Department, The Hospital for 
Sick Chiddren, Toronto, for assistance in preparing this paper 
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Reflex anal dilatation associated with severe chronic 


constipation in children 


G 5 CLAYDEN 


Department of Paediatric>, Jnited Medical and Dental School of Guy’s and St Thomas’s Hospitals, London 


SUMMARY Data were collected frem children with severe chronic constipation, and the 
appearance of the anus a: presentation was noted. A visibly relaxed sphincter (indicating a 
degree of reflex anal cilatation) was seen in 20 children out of the 129 in whom this sign was 
souzit. The only differetticting characteristic in this group of children was the greater degree of 
faecel loading judged cm pzlpation o? the abdomen. This evidence supports the hypothesis that 
constipation of such severity thet it was referred to a specialised clinic can produce signs that may 
lead to an erroneous ciagnosis of sexual abuse by anal penetration. 


There have been a numbe- zf reports urging caution 
about the diagnosis of sexuel abuse in chilcren based 
on physical evidence alone.' ~ These folowed the 
paper by Hobbs and Wymrn° that descnbed the 
ipcercance of the anal appearence in chidren who 
had been ebused. The comtrcversies m both the 
medical and popular press. and the evicence pre- 
seatec to the Cleveland ct td aduse inqui-y, led me 
to rev ew details of a long term follow up study of 
children who had presented wstn caronic constipa- 
ticn. The standardised history and exammation of 
these children included a r22.rc of whether the anal 
sphircer was visibly relaxed on inspectton at the 
child s first visit. 

When the rectum is distended raturaly by the 
arrival of faeces, or artificcelly sy the iélation of 
a ballcon, tae internal anal spainccer is nhibited. 
This anorectal reflex is mediated by tne myenteric 
nerve plexus and modified by the spinel nerves. The 
reflex :s absent from the Hirschsprung's aganglionic 
segment’ bu- exaggerated 12 the neurozen rectum. 
The arorectal reflex was first cescribed in dogs in 
1877 Ey Gowers” and in 1335 Denny-Brown and 
Rotertson cescribed ıt in tan’ In 2 ncn-consti- 
pated control group (n=2-> the reflex was seen 
clearly on anal manometry in al but one patient.’ I 
had therefore expected to see reflex anal dilatation 
in all -hose children who aid pronounced faecal 
loading palpable on abdomme examination, and 
not in that small proportion of chiddren who had 
extremely sbort segment H=rscksprung’s cisease I 
found it impzactical, however, to look for this sign 
routine.y as it was often dif Ek to inspect closely if 
there was a Iot of soiling, and ofter children were 
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reluctant to be examıned in such a way on the first 
visit to the clinic. Nevertheless I report the findings 
in 129 children who presented to this tertiary 
referral centre with chronic constipation between 
1979 and 1983 in whom the state of relaxation of the 
anal sphincter on inspection was recorded. 

Details of the child’s history with special reference 
to symptoms of constipation, soiling, anal discom- 
fort, blood passed from the rectum, previous treat- 
ment, family background, and social and psychiatric 
factors were collected on standard questionnaires 
and the data stored on computer. Details of some 
aspects of the examination were also recorded 
including the degree uf faecal loading assessed from 
salpation of thé abdomen, and whether the anal 
sphincter appeared relaxed. 


Patients 


Data were available for 129 children, of whom 75 
(58%) were boys. Their mean age at examination 
was 5-4 years (range 1-3-15-5). 


Results 


Of the 129 children 20 (15%) had visibly relaxed 
sphincters; 14 (70%) of the 20 were boys compared 
with 61 of 109 (56%) ın the non-relaxed group. The 
degree of faecal loading felt on abdominal examina- 
tion was graded from 0 (no faeces felt) to 6 (faeces 
palpable to the level of the mbs). Faeces palpable to 
level of umbilicus scored 3. The group with relaxed 
sphincters had more faecal loading than the non- 
relaxed group (table 1), which confirms the associa- 
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Table 1 Differences in faecal loading grades 





Faecal loading Relaxed group Group 
grade No (%) not relaxed 
No (%} 
0 0 59 (54) 
1 5 (25) 12 (11) 
2 4 (20) 18 {16) 
3 8 (40) 15 (14) 
4 2 (10) 1 {1) 
5 1 (5) 3 (3) 
6 1 (1) 
Total 20 (100) 109 (100) 


tion between faecal loading palpable on abdominal 
examination and the visibly relaxed sphincter. 

There was no difference in the age at presentation 
between the groups, the mean (SD) age of the group 
with relaxed sphincters was 5-6 years (2°45) and for 
the non-relaxed proup 5-33 years (3-07). Table 2 
shows the usual bimodal distribution of the age of 
onset of chronic constipation with no obvious 
skewing of the data in the group with relaxed 
sphincters. 

I routinely recorded my impression of the child at 
the end of the first or second consultation; though 
this is only a rough guide to the behaviour in the 
consulting room, the assessment was made without 
bias in relation to sexual abuse as it was done before 
the current emphasis on the reflex anal dilatation 
sign was published. Table 3 shows that there were 
no differences in behaviour between the two groups 

A subjective grading was also made routinely of 
the overall features in both history and examination 
that suggested that psychological factors may have 
been playing a part in the cause or persistence of the 
bowel symptoms. This impression of the child and 
family has previously been shown to correlate with a 
more detailed accumulated score of psychiatric 
factors calculated from a number of behavioural, 
familial, and environmental variables collected in 
the standardised questionnaire ” The group with 
relaxed sphincters had less psychiatric disturbances 
than the non-relaxed group. 

I also correlated the appearance of the sphincter 
with the previous treatments in case the appearance 
of the anus depended on whether anal penetration 
by therapeutic agents was the cause of the relaxed 
sphincter. Table 4 shows little difference between 
the groups in the treatments which had been given 
before referral to the clinic. The group with relaxed 
sphincters had received slightly more invasive treat- 
ment as would be expected from the increased 
severity of their constipation as judged by the 
degree of faecal loading. 


The hospital case notes were traced for 18 of the 
20 children who had relaxed sphincters; table 5 
summarises the major features. In only one case was 
there a number of features that might have sug- 
gested sexual abuse; case 19 had extremely mild 
constipation, failed to attend for follow up examina- 
tion, and his parents did not reply to a letter. He was 
admitted to his local hospital having taken an 
overdose of aspinn at the age of 5 years. His mother 
was contacted by telephone and said that he had 


Table2 Age of onset of constipation and anal appearance 


Age of onset Relaxed group Group 
No (%) not relaxed 
No (%) 
<1 month 4 (20) 25 (23) 
1-5 months 4 (20) 18 (16) 
6-12 months 4 (20) 9 (8) 
1-2 years 3 (15) 20 (18) 
2-3 years 4 (20) 24 (22) 
4-6 years 0 7 (6) 
6-8 years 1 (5) 1 (1) 
8-10 years 0 1 (1) 
10-15 years 0 4 (4) 
Total 20 (100) 109 (100) 


Table 3 Observer's description of child’s behaviour 


Description Relaxed group Group 
No (%) noi relaxed 
No (%) 
Normal 15 (75) 77 (71) 
Shy 2 (10) 9 (8) 
Aggressive 0 1 (1) 
Retarded 1 (5) 4 (4) 
Immature 0 7 (6) 
Anxious 1 (5) 8 (7) 
Depressed 1 (5) 2 (2) 
Other 0 1 (1) 
Total 20 (100) 109 


Table 4 Invasive treatment and anal appearance 


Treatment Relaxed group Group 
Na (%) not relaxed 
No (%) 

Suppositones 15 (75) 71 (65) 
Enemas 8 (40) 36 (33) 
Anal dilatation under 

general anaesthesia 2 (10) 8 (7) 
Total 20 (100) 109 (100) 





Eight (40%) of the relaxed group and 30 (28%) of the not relaxed 
group had both enemas and suppositories, two (10%) of the 
relaxed group and five (5%) of the not relaxed group had had all 
three types of treatment 
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stopped soiling, was still reluctant to pass stools and 
tended to accumulate them but did not require 
regular laxatives There had been no overt psychiat- 
ric problem and hus slight slowness at school was 
caused by difficulty in hearing that was being 
treated. 


Discussion 


These data support the hypothesis that the anal 
appearances that are sard to be characteristic of anal 
penetration im children who have been sexually 
abused may be mimicked by chronic constipation. 
The other features in the history, examination, and 
progress of the children who had first been recorded 
as having visibly relaxed sphincters 10 years ago 
suggested that the difference between them and the 
children in whom this sign was not seen was the 
degree of faecal loading. There seemed to be no 
more psychiatric disturbances among those with 
relaxed sphincters, and nothing in therr subsequent 
history to support the belief that they had been 
abused. In only one of the 20 children was there a 
suspicious later history (case 18, table 5), but there 
have been no further symptoms during the subse- 
quent four years and no extra help has been sought 
by his mother despite a recent offer. 

It 1s possible that we may have mussed other 
evidence that some of the children we had assumed 
to be only constipated had in fact been sexually 
abused I have followed up a number of these 
children personally; their signs always came and 
went depending on the state of their bowels and so I 
am confident that I am right in recommending care 
in the interpretation of this sign. Family or indi- 
vidual psychotherapy has ın some cases brought to 
light possible evidence of sexual abuse of children; 
occasionally children have produced symbols in 
their drawings that are highly suggestive of a 
previous violation or assault. Sadly, this can some- 
times be seen as having arisen as a result of coercive 
or invasive treatment such as enemas or suppositor- 
ies given without adequate sedation. It 1s impossible 
for children to separate these experiences clearly 
from deliberate sexual abuse; this ıs an umportant 
warning to those managing children with constipa- 
tion as well as being another factor that may lead to 
confusion unless interviews are carmed out with 
extreme care and with knowledge of what treatment 
the child has already undergone. 

The evidence here is obviously confined to chil- 
dren with severe constipation. There 1s also debate 
on whether reflex anal dilatation occurs in normal, 
healthy children who have not been abused. Too 
little ıs known about the normal appearance of the 
anus in healthy children at different ages. A control 


study of a large cohort of volunteers is greatly 
needed but there are obvious ethical problems in 
recommending recurrent inspection of the anuses of 
otherwise healthy children. 

The normal anal sphincter relaxes in response to a 
rectal contraction (the anorectal reflex). This is 
often seen im the resting record during anorectal 
manometry As the pressure rises in the rectum the 
pressure in the anus falls. It may be that emotions 
that increase colonic and rectal activity could 
increase the frequency of spontaneous rectal con- 
tractions and the associated reflex anal dilatation. 
Whether a clinical examination could produce suffi- 
cient stress to produce this effect in the absence of 
previous abuse or constipation is open to question; it 
is also possible that anxiety or fear could exaggerate 
this normal reflex. 

I am sure that many children have been sexually 
abused and that this has not been diagnosed. Many 
adults have reported how such experiences have 
spoiled their lives. This has understandably led to 
doctors becoming more vigilant in order to protect 
children and, tf they have already been abused, to 
prevent further harm. Many parents of abused 
children have been unaware that the other parent 
was abusing the child, and I am equally sure some 
have even tried to hide ıt from themselves but have 
had a compulsion to continue. Children may be too 
young or too frightened to ask for help even from a 
relation. Doctors are expected to do all they can to 
safeguard children, and there are tragic results when 
they (or social workers) fail to prevent abuse. 

Every action taken to protect a child is the result 
of a difficult decision, and that is why it requires a 
careful legal procedure. To compare this protection 
with a safety net, problems may arise if the mesh of 
the net is too narrow or too wide. If we have a 
system ın which ıt is so tight that not a single case of 
abuse 1s missed, then it 1s almost certain that 
innocent people will be wrongly accused. If the 
mesh is too loose, some cases of abuse will be 
missed, but it is unlikely that innocent families will 
be disrupted It is for society to choose in which 
direction we should lean, and thereby potentially 
err. I feel that because of the unreliability of the anal 
signs described the present system is dangerously 
close to erring badly in the direction of disrupting 
innocent families. 


References 


' Hey F, Buchan PC, Littlewood JM, Hall RI Differential 
diagnosis in child sexual abuse Lancet 1987,i:283 

? Clayden GS Anal appearance and child sexual abuse Lancet 
1987 §:620-1 


836 clapaen 

? Hobs C, Wynn JM. Bugzzry im chidhood a common 
synd-ome cf child abuse Lanze 1966,1 792-6 

4 Lawn JOS, Nixon HH Anel pressures in the diagnosis of 
Hurssispranc’s disease J Peciar Sarg 1367 ,2:54~-52 

5 Gowers Ws. The automatis ectior of the s-hineter an 
Procsedings of the Royal Sousto o° Lordow 1877,26:77-84 

© Denay-Brown D, Robertson EG. An investigation of the 
nervous control of defaecaticon. Breis 1935;58:2+6-310 


7 Claycen GS Chronic constipation in childhood London’ 
University of London, 1981.118-20 (Thesis ) 


Correspondence to Dr GS Clayden, United Medical and Dental 


School cf Guys’ and St Thomas’s Hospitals, Lambeth Palace Road, 
London. SE1 7EH 


Accepted 30 March 1988 


Archives of Disease in Childhood, 1988, 63, 837-856 


Short reports 


Vomiting and gastro-oesophageal reflux 


J Y PATON, C S NANAYAKKHARA, AND H SIMPSON 


Department of Child Health, University of Leicester 


SUMMARY During radionuclide scans in 82 infants 
and children gastro-oesophageal reflux extending to 
the upper oesophageal/laryngeal level was detected 
in 636 one minute frames. Only 61 (9-6%) of these 
frames were associated with vomiting, defined as the 
appearance of milk at the mouth. Thus the absence 
of vomiting does not preclude appreciable gastro- 
oesophageal reflux. 


Vomiting (or the presence of regurgitated feeds at 
the mouth) is recognised as the clinical hallmark of 
gastro-oesophageal reflux in infants. The clinician is 
often faced, however, with the situation where 
symptoms such as recurring chest infections, 
haematemesis, or irritability—particularly in a handi- 
capped child—mught be attributable to gastro- 
oesophageal reflux without clinically prominent 
vomiting. 

We studied 82 infants using prolonged radionuclide 
scanning to detect gastro-oesophageal reflux and 
noted its frequent occurrence without clinically 
observed vomiting. This paper reports the relation 
of gastro-oesophageal reflux with vomiting in these 
studies. 


Subjects and methods 


Fighty two infants and children were studied by 
radionuclide scan.' They comprised 22 children who 
had had a ‘near miss’ for sudden infant death 
syndrome (SIDS); 12 siblings of previous SIDS 
victims; a miscellaneous group presenting with 
symptoms that were apparently not life threatening: 
choking episodes (n=29), recurrent wheeziness 
perhaps related to tracheobronchial aspiration 
(n=7), recurrent vomiting (n=8); and four children 
with mental retardation. The mean age was 0-36 
years (0-03-1-79 years) 

Gastro-oesophageal reflux was detected by 
radionuclide scans performed with a Siemens ZLC 
gamma camera and computer with a low energy all 


purpose collimator (NEMA sensitivity 6-0 counts/ 
second/uCi). All the infants were fasted for at least 
four hours before a scan and were then fed freshly 
prepared ”"Tc sulphur colloid mixed in a small 
amount of the infant’s normal feed (either formula 
or expressed breast milk) The mean (SD) isotope 
dose administered to each infant was 7-76 (0-66) 
MBg giving an estimated reflux detection threshold 
in the region of 2-5 ml/second allowing adequate 
visualisation of episodes of reflux in the infants 
studied. 

After the 1sotope/milk mixture the infant com- 
pleted the remainder of his or her normal feed, was 
winded and then settled on the gamma camera face. 
Care was taken to remove any of the infant’s 
clothing or coverings contaminated by spillage or 
vomiting of radioactive material during the study 
and if activity persisted in the nasopharynx after 
gastro-oesophageal reflux a small amount of non- 
radioactive feed was given to clear the pharynx. 

The gamma camera was set to accumulate counts 
for 60 seconds every 60 seconds (that is, one 60 
second frame was collected every 60 seconds) and 
the results were displayed on a monitor and stored 
in the gamma camera computer before subsequent 
transfer onto floppy disc at the end of each study to 
provide a long term record. The scan studies lasted 
on average a mean (SD) of 110 (17) minutes. 
Gastro-oesophageal reflux on milk scan was asses- 
sed visually during each study by one observer 
(JYP) who noted ‘moderate’ reflux (affecting only 
the lower oesophagus) or ‘severe’ reflux (extending 
to the upper oesophagus or larynx) dunng the 
course of the scans. A minute to minute recording of 
time was made simultaneously. The occurrence and 
time of milk appearing at the mouth (vomits) was 
also noted 


Results 
Gastro-oesophageal reflux exceeding a threshold of 


2—5 ml/second was detected in 883 frames each _ 
lasting 60 seconds. In 636 frames the reflux extended 
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Table Gastroesophageal redex aad vomiting in ‘milk’ 
scans (#=8&2) 


Gastro-ocesophagecl refiux* detection on scans 


Severe vedere Toril 
Frames 536t F7 883 
Episoce - 272 -E 410 


"Seve: reflux o upper oesophigealleryngeal levck moderate 
reflux 1-0 low2- esophagus ony 
tSixty o-e frames corresponded :c 51 clinically evicent vomits 


to th2 upper oesophageal level. The 635 frames 
represented 272 episodes of gastro-oesophageal 
reflux astimg one or more mmnutes 

Clinscall, Sbvious vomming occurred on 109 
occas.cis' =f least once Gumrg the course of 
scanmrz in 43 infants. These 43 infants comprised 
15 wke had had a ‘near mire for SIDS, fiv2 siblings 
of SID- victmns, 10 who hac choking episodes, four 
who hed suspected aspiration, seven with ~ecurrent 
vomitir2, anz two with memntil retardation. 

The able z-ves the results tor gastro-oes>phageal 
reflux and ~omiting during the course of tae scans. 
Althouzh all vomits were accompanied by the 
appear=nce o7 milk at the incarts mcuth. only 61 
out of 109 (55%) were asscdated with discernible 
change in o2sophageal activity on the gamma 
camera imaze. The remaining 48 (44%} vonits were 
associa 2d with amounts of tretlux that were too 
small -o exceed the crtcal volumesduration 
threstc:d p-ennously definec in vitro.? Conversely, 
of 82 sans rith gastro-oesd,hageal reflux to the 
upper c2sophageal level in 335 fremes vom_ting was 
only ncced or 51 frames (9-%). When data were 
reanalyzed -etrospectively tre corresponding figure 
was 9-&%. miting 1s a spec fic but not a sensitive 
marker df gas-ro-cesophageal ref_ux 


Discuss on 


These s2sul-s show that gastro-cesophagecl reflux, 
often © uoper oesophageal level, ofter. occurs 
without assodated vomitnz When vomiting is 
presert_t is likely to represert.a tip of an ‘iceberg’ of 
gastro-cesophageal reflux. Sucshen and Dulard 
have also ncted that a histor, 3: vom-ting ic infants, 
alone ozin canbination with ctrer symptoms, is not 
a satisfcto-y predictor of tae amount cf reflux 
detect2c in tæ lower oesom1azus using prolonged 
lower o=sophegeal pH monsicrirg. 

These observations are o? r2_evance to s tuations 
where gastroutestinal, pulmcnary, or neu-ological 
symptoms might be related to 2astro-oesephageal 
reflux zut waere vomiting 1s not = prominent 


feature. The absence of vomiting does not preclude 
gastroesophageal reflux as the cause of the symp- 
toms. 

In sicuations where symptoms may be attributed 
to gastro-oesophageal reflux, but vomiting is un- 
commcn or absent, sensitive techniques must be 
employed if the diagnosis is not to be overlooked. 
The mzthod commonly used for detecting gastro- 
oesophageal reflux is the barum swallow with 
delayec imaging* which may detect up to 85% of 
cases.” A major limitation of radiological techniques 
13 the necessary restriction of exposure time to 
minimise the radiation dose thereby increasing the 
likelihcod of missing intermittent episodes of gastro- 
oesophageal reflux. The viscosity of the contrast 
medium can also affect the occurrence of gastro- 
cesophageal reflux, and for these reasons barium 
studies may fail to detect it and lead to misleading 
reassurance. In such situations, testing over more 
prolonged penods of time by techniques such as 
radionuclide scans or lower oesophageal pH moni- 
toring may be needed if appreciable gastro- 
cesophageal reflux is not to be missed. Unfortu- 
nately data on the amount of reflux that would be 
expected on radionuclide scans on normal infants is 
not aveilable. Seibert et al compared one hour 
radionuclide scans and 24 hour pH studies and 
found taat only one episode of reflux was necessary 
on a ore hour radionuclide study for a subsequent 
24 hour lower oesophageal pH study to be positive.® 
By this criterion it seems likely that many of 
the infants we studied had appreciable gastro- 
ocesophegeal reflux. 


This study. was funded by a grant from the Foundation for the Study 
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Body segments and growth hormone 


R BUNDAK,*‘ P C HINDMARSH, AND C G D BROOK 
` University of Istanbul, Institute of Child Health, Istanbul, Turkey, and Endocrine Unit, 


Middlesex Hospital, London 


SUMMARY The effects of human growth hormone 
treatment for five years on sitting height and 
subischial leg length of 35 prepubertal children with 
isolated growth hormone deficiency were investi- 
gated. Body segments reacted equally to treatment 
with human growth hormone; this is important when 
comparing the effect of growth hormone on the 
growth of children with skeletal dysplasias or after 
spinal irradiation. 


There are only a few reports about sitting height and 
subischial leg length in children who are growth 
hormone deficient and being treated with human 
growth hormone, and none of these studies has been 
for more than two years.' ? We describe the effects 
of human growth hormone treatment for five years 
on height, sitting height, and subischial leg length 1n 
35 prepubertal children with isolated growth hor- 
mone deficiency 


Patients and methods 


Thirty five children (25 boys, 10 girls) who were 
prepubertal throughout the treatment period were 
studied. Mean chronological age of the patients at 
the start of treatment was 7-5 years (range 2-2-12-7 
years) and bone age 5-6 years (range 1-0-9-7 years). 

Patients were measured at intervals of three 
months for at least one year before treatment and 
during the first two years of human growth hormone 
treatment and subsequently every six months. Sub- 
ischial leg length represents standing height minus 
sitting height. To allow comparison between dif- 
ferent ages and between sexes, all measurements 
were expressed as a standard deviation score (SDS) 
for both chronological age and bone age.' * Bone 
age was assessed annually using the TW2 method.* 

Growth hormone deficiency was diagnosed by a 
growth velocity less than the 25th centile for age for 
two years or more and a growth hormone response 
of less than 15 mU/ to insulin induced hypogly- 
caemia. This test was combined with pituitary 
stimulation using intravenous thyrotrophin releasing 
hormone (200 pg) and gonadotrophin releasing 
hormone (100 pg) All patients fulfilled the Health 
Services Human Growth Hormone Committee re- 


quirements for treatment with human growth hor- 
mone. Human growth hormone was administered 
three times a week using doses of 12 or 15 units per 
week. 

Analysis of variance of repeated measurements 
was used to assess differences between the means of 
height, sitting height, and subischial leg length in 
each treatment year compared with the pretreat- 
ment year. The Newman-Keuls test was applied to 
assess the significance of the differences between 
means 


Results 


Height SDS, sitting height SDS, and subrschial leg 
length SDS for chronological age and bone age in all 
treatment years are shown in the figure. SDS for 
chronological age for all three parameters increased 
significantly throughout the treatment years, but 
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Figure Changes in height (Ù), sitting height (O), and 

subischial leg length (@) SDS for chronological age and 


bone age during growth hormone treatment. Data shown as 
mean (SEM). 
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SDS fct Done age did not mange. The cifference 
between mean sitting heigaz SDS and mean subis- 
chial leg length SDS remanec unchanzed over 
the fiv= vear study perioc- 


Discuss on 


The availabilty of large quantities of bicsynthetic 
growth àcrmone have stmukated many investigators 
to use His agent in short chikcren who are er are not 
growth hormone deficert such as those with 
dysmorainc syndromes skeletal dysplasias, and 
normal short stature. The cfect cf growth hormone 
treatment or body segments therefore be-omes an 
important consideration. We keve compared the 
growth of upzer and low2r segments in children with 
isoleted grow-h hormone deficiency. Althcugh cau- 
tion needs to be exercised + the irterpretation of 
sitting ~eight standards “SM Herber, RDG Milner. 
Have +tting height standards changed? Abstract 
G87; 5th Amual Meeting ot the Bntish Eaediatric 
Assoziation, York, 198€.), owr -esults confirm that 
sitting ~eight and subischia. leg ‘ength react equally 
to hum=n growth hormone treatment in prepubertal 
child-e~ over many years cf <reatment. Growth 
hormome treatment in thess chilcren prevented 
further loss :n stature which would ensue if treat- 
ment kac not been initiated. Growth rormone 
treatment, however, did 09: improve tke height 
prognosis at the commencement of treatment, as 
judged >y ht: e change in Lazht 5D5 for tone age. 
Insteac it ensared that the 23 Id’s remainirg growth 
was ‘nermalised’. 

These findings have impcriar.t imphcat ons. We 


would predict that the response of children who 
have skeletal dysplasia to growth hormone will not 
be as much as might be expected because of a lack of 
either the spinal or lower limb component or both to 
the growth response to growth hormone treatment 
Similar findings have been observed m children who 
have received craniospinal irradiation and been 
treated with growth hormone.” Changes in standing 
height in such individuals should not be used to 
define response but rather the change in body 
segmemts should be calculated. 
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Fatty liver and medium chain triglyceride (MCT) diet 


D BEYERLEY* AND R ARTHUR= 
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suMMALY A 12 year old boy with irtractable 
epileps- d2veboped fatty inf lt-atrcn cf the L ver after 
three y=ars’ veatment on the medium chain trigly- 
ceride (MCT) diet. This was rot-associated-with any 
hepetic dysfunction and res>,ved after discontinuing 
the die= Three of four otker patients on -he same 
diet had evidence of hepetc sceatasis. 


Ketogenic dets for the treatment of irtractable 
epileps. have been used far over 60 years In 1986 


Sills et al, working at Leeds General Infirmary, 
reported the beneficial effect of the medium chain 
triglyceride (MCT) diet on the treatment of epilepsy 
in childnood.' Adverse side effects have included 
mild abdominal pain and diarrhoea, and one patient 
suffered transient blindness when vitamin supple- 
mentatitn was omitted. More recently we have been 
aware o7 the problem of fatty infiltration of the liver. 


Case report 


The patent, a boy, had been noted at birth to have 
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Table Chrucal details of the five epileptic patients on the MCT diet who had abdominal ultrasound scans 








Case Age Diagnosis Drugs Duration Results of investigations 
No (years) of epilepsy of diet 
(years) Ultrasound Laver Triglycerides 
scan function tests and cholesterol 
1 12 Astatic myoclonic Clobazam 3 Abnormalt Normal Normal 
2 8 Astate myoclonic Sodium valproate, clobazam 2 Abnormalt  ł 
3 4 Astatic myoclonic None 3 Abnormalt Normal t 
4 8 Astatic myoclonic Carbamazepine 2 Abnormalt Normal Normal 
5 20 Grand mal Primidone 3s Normal t t 





*This patient had very poor dietary compliance 


+Abnormal ultrasound scan with tncreased echogenicity of the liver 


Test not performed 


prune belly syndrome and had required surgery at 
the age of 2 months to reimplant his left ureter. At 
the age of 6 he had presented with tonic clonic 
seizures that were initially controlled with sodium 
valproate. At the age of 7/2, however, he had 
developed astatic myoclonic epilepsy that was drug 
resistant. At 9 years of age he was started on the 
MCT diet with considerable improvement in his 
seizure control. 

At 12 years of age an abdominal ultrasound 
examination, which was performed after. a urinary 
tract infection, showed evidence of bilateral hydro- 
nephrosis and hydroureters that was associated 
with a thick walled distended bladder indicating 
bladder outflow tract obstruction. At the same 
examination the liver was noted to show mild 
enlargement and an abnormally fine and highly 
reflective echo pattern. This incidental finding was 
strongly suggestive of fatty infiltration. Further 
investigation of hepatic function showed normal 
liver function tests and normal concentrations of 
serum triglycerides and cholesterol. The MCT diet 
was discontinued and four weeks later a repeat 
ultrasound scan showed diminution of the echo- 
genicity of the liver though the scan was still 
abnormal. A laparotomy was performed for surgery 
on the renal tract and a liver biopsy specimen taken 
at this time showed diffuse fatty infiltration of the 
liver. Repeat abdominal ultrasound scans one month 
and three months after surgery showed complete 
resolution of the previous hepatic abnormalities. 

Abdominal ultrasounds were undertaken ın four 
other epileptic patients who were on the MCT diet. 
Three of these patients showed a diffusely bright 
liver on abdominal ultrasound scans suggestive of 
fatty infiltration of the liver. The fifth patient had a 
normal scan but it was notable that she had poor 
dietary compliance (table). 


Discussion 


For many children the MCT diet has had a profound 


effect on the control of their epilepsy. Side effects 
previously reported have been munimal—namely 
abdominal pain and diarrhoea—though Livingston 
reported that children on the diet failed to grow.” 
We have been unable to find any other reports of 
the effects of the ketogenetic MCT diet on hepatic 
function ın children. 

The mechanism of fatty infiltration of the liver 1s 
unclear. Potentially there are three mechanisms 
whereby fatty infiltration may occur. Firstly from 
increased dietary intake, secondly from the direct 
metabolic changes within the liver, and thirdly from 
breakdown of the fatty acid pool of adipose tissue. 
In other disease processes where the MCT diet has 
been used hepatic steatosis has not been described. 
The quantity of MCT used in these diets, however, 
is not sufficient to produce ketosis. Medium chain 
tnglycerides are absorbed directly from the gastro- 
intestinal tract in the form of medium chain fatty 
acids. These are carried directly to the liver by the 
portal vein where they are converted to carbon 
dioxide, acetate, ketones, and long chain fatty 
acids.” Previous studies of the effect of the MCT 
ketogenic diet in epileptic children have shown no 
effect of the diet on liver function tests, serum 
cholesterol, lipoproteins, or low density lipo- 
proteins.* This ıs in contradistinction to the standard 
ketogenic diet where hyperlipidaemia has been 
described. The ketogenic diet does increase the 
concentrations of the ketones, betahydroxybutyrate, 
and acetoacetate without any change in the blood 
pH.° One of the final common pathways for the 
production of fatty change in the liver is the 
accumulation of excess hydrogen ọn within the 
cell.© It is possible that the mechanism of fatty 
infiltration that we describe is due to a fall in the 
intracellular pH secondary to the chronic ketosis 
produced while on the diet. 

Despite the fatty infiltration noted in our patients 
there was no noticeable effect on the liver function 
tests of these children, and more importantly when 
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the diet was discontinuec the abnormal changes 
disappeared. ‘We report these changes so that 
clinicians using this diet ray be aware of the 
abnormal etdominal ultrasound findings and their 
importance. 


We woul Ire tothank Dr WI Forsytie Dr permission to study the 
patients ander LÈ care 
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Departmert 2f Paediatric. cna Child Health, Medical School, University of Zimbabwe 


SUMMARY A total of 1&8 ch-idren with positive 
serology for HIV were cienahed during an 18 
month perod. Two sercregative children with 
clinical feetzres of AIDS ad seropositive mothers. 
Ten culdrer were asymp-omaiic on initial testing; 
one has sm died with ixecticn. The commonest 
presemting atures were generalised lymphadeno- 
pathy fasluce to thrive, chromic diarrhoea, and 
pneumoma Thirty four chil-lren are known to have 
died. 


AIDS is rezorted to be eccemic in parts of Africa 
and is ‘Fought to be largely heterosexually 
transmitted.” The vertical transmission of this dis- 
ease fo the children of mcti2rs who are seropositive 
is now well recognised.” * During 1985 patients 
began to present in Zimbabwe with illnesses sugges- 
tive cf HIV infection. Yo123 adults were presenting 
with seve-e herpes zoster, gen2ralised lymphadeno- 
pathy, and severe respircory infections. Children 
were seen who appear2i to be suffenng from 
malnatntcm but whose sccioeconomic histories 
were inconsistent with ths, and they were failing to 
respcnd to standard nut-iisonal and medical treat- 
ment. Oher children w2-e seen with recurrent 
infeccions 2r infections that were resistant to con- 
ventonal treatment, 3azgesting an immuno- 
deficenc? state. Routine testing of donated blood 
began in Angust 1985 at the Harare Blood Transfu- 


sion Service and HIV testing has been available to 
clinicians since then. 


Patients and methods 


The Harare Blood Transfusion Service serves the 
northern half of Zimbabwe, covering a population 
in excess of three million. HIV testing was per- 
formed using the ELISA test,* and confirmation of 
all positive results was obtained using the Western 
blot technique. All HIV request forms on sero- 
positive children between October 1985 and March 
1987 were reviewed. This accounts for all positive 
HIV serology in children documented in the north 
and eastern part of the country as no other facility 
was testing at the time. Clinical data was obtained 
from a questionnaire incorporated into the request 
form and additional information, when available, 
was extracted from some case notes in the central 
hospitals. The questionnaire was introduced only in 
the second half of the period under review and the 
quantity and quality of the information supplied was 
quite variable. In view of this the data represent 
only minimal estimates of each feature. 


Results 


A total of 188 children were found to be seroposi- 
tive and of these 145 were identified ın the central 
hospitals in Harare. Two other children who had 
clinical features suggestive of AIDS but negative 


+3 


serology and whose mothers were seropositive are 
included in the data. 


CLINICAL FEATURES 
The age distnbution of the seropositive children at 
diagnosis 1s shown in the figure; 145 (77%) were 
identified before the age of 2 years. The commonest 
clinical features encountered are given in the table 
Recurrent infections included respiratory and gas- 
trointestinal infections and one child developed 
bacterial meningitis. Diffuse nodular shadowing on 
the chest radiograph was reported ın 14 (7-7%) and 
thrombocytopenia, neutropenia, or lymphopenia in 
sıx (3-3%). Encephalopathy was noted ın one child. 
The asymptomatic children were all tested because 
either asibling or a parent had been found to be 
seropositive. 

As virtually all Zimbabwean babies are breast fed 
it 1s unlikely that more than one or two children in 
this review would not have received breast milk. 
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Figure Age distribution of symptomatic and asymptomatic 
seroposuive children at diagnosis and death 


Table Clincal features in 181 children with symptomatic 
HIV infection 





No (%) of cluldren 





Generalised lymphadenopathy 117 (64 6) 
Failure to thrive 97 (53-6) 
Abnormal chest radiograph 85 (46-9) 
Pneumonia 75 (41 4) 
Recurrent infections 74 (40 9) 
Hepatosplenomegaly 57 (31-5) 
Chionic diarrhoea 46 (25 4) 
Oral candidiasts 33 (18 2) 
Chronic parotid swelling 8 (4-4) 


Kapost's sarcoma 2 (1-1) 
SS a sd ret 
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This would only occur as a result of the death of the 
mother or total failure of lactation, which is ex- 
tremely unusual 

About 70% of Zimbabwean women deliver their 
children at home and therefore birth weight ıs often 
not recorded All children who attend clinics or 
hospitals in Zimbabwe, however, receive a child 
health card on which is recorded successive weight 
measurements. Most of the children in this study 
had received at least one live vaccine as BCG is 
normally given at birth or at the first visit to a clinic 
and polio vaccine is given with diphthena, tetanus, 
pertussis vaccine for the first time at 3 months. 
There was only one documented adverse live 
vaccine reaction: this was a measles like illness that 
developed a week after the measles vaccine had 
been given. The child died with upper airway 
obstruction due to laryngotracheobronchitis and 
bronchopneumonia. 


SERONEGATIVE CHILDREN 

One of the seronegative children died within an 
hour of admission with gross marasmus and de- 
hydration and his mother was found to be seroposi- 
tive. The other seronegative child was severely 
marasmic with chromic diarrhoea that was unre- 
sponsive to standard treatment His mother was also 
found to be seropositive. 


HIV STATUS OF PARENTS 

Parents of seropositive children were tested where 
possible. Altogether 113 mothers were tested and 
110 were seropositive. Three children with mothers 
who were seronegative had received blood products 
for sickle cell anaemia or haemophilia and this was 
presumed to be the source of the HIV infection. 
Thirty seven fathers were tested and 34 were 
seropositive. Two of the seropositive mothers with 
husbands who were seronegative had received blood 
transfusions which may have been the source of 
their HIV infection. Seropositivity in blood donors 
in 1985 was about 2%. 

Twenty one of the parents were symptomatic with 
lymphadenopathy, herpes zoster, or weight loss. 
Three mothers died with clinical features of AIDS 
and positive serology and three fathers had died 
before presentation of the child, after prolonged 
illnesses associated with weight loss and chronic 
diarrhoea or lung disease. 


DEATHS 

Thirty four of the 190 children are known to have 
died ın the central hospitals or soon after discharge. 
The age distribution at death of the 34 children is 
shown in the figure; the mean age at death was 10 
months (range 1-36). Twelve children died during 
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their first admission and 12 all but one the diagnosis 
was made on that admission. Th2 remaining child 
had beea asymptomatic three months previously 
wer her ovin had died aad both were “ound to be 
SeTOPOSIt VE. 


Disevssion 


The chw manifestations >f HIV infection in 
Zimtabwean children co not differ appreciably 
from chose described elsewrere.” * The only way in 
whick the findings of this -epcrt d:ffer from reports 
from the est is the doecm2atahcn of only one 
encephalepathic patient. Tais may, however, 
simpF retlect failure to reccgmise the HI y infection 
in ch: dren with apparent primary encephalopathy. 
In the abse-ace of specific ests >f immune function it 
is Doszible nat some of ta2 children werz asympto- 
matic HIV carriers, althoa21 most showed a charac- 
teristic feature such as generalised lymphadeno- 
pathy or severe, unresdonsive infecion. The 
asymptomatic children wita pesitive sero ogy under 
1 yeaz mzy have simply refected passive maternal 
antiberdly :rensfer althougk one of these, the twin 
mentioned zbove, subsequently dizd wita a severe 
respiratory .nfection. 

AIDS m children ts zm increasing problem in 
Africa and elsewhere, anc n the poorer countries 
the clnical manifestations cen be eesily m-staken for 
those of malnutrition and -ts associated immunodefi- 
ciency state A large proporaon of the children 
identizied ir this study were seen at the central 
hospitals in Harare where awareness of the disease 
was repidfy developing. It s likely, however, that 
many zases at rural hospicels wer2 rot diagnosed 
owing to leck of awareness 9° the growing epidemic. 

The long incubation period of this ccndition is 
showr by the children whe were -deatiied only after 
the age of £ years and a es the possibility that 
many schccl age childrer may yet Ceve op symp- 
toms. Serdregativity in children wth advanced 


AIDS has been noted by previous authors’ and 
draws attention to the importance of checking 
mate-nel serology in children who are immurologi- 
cally impaired but have negative serology. 

The spread of HIV infection has very s2rious 
implications in terms of human suffering, health 
experditure, and the development of counselling 
services for affected families. A clarification of the 
part played by breast feeding in the transmission of 
the dsease is important.° While failure to breast 
feed in developing countries may lead to infant 
death. from other causes, women who are asymp- 
tomatic HIV carriers need to know the meesures 
which will increase the chance of survival of their 
children, particularly in societies where the stability 
of marnage depends on fertility and the survrval of 
children. 


My thaaks to John de Louvois and Ilya Kovar for their helpful 
commeris on the manuscript 
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Atypical presentation of subacute thyroiditis 


T GEVA AND R THEODOR 


Department of Pediatrics B, Chaim Sheba Medical Center, Tel Hashomer and Sackler School of Medicine, 


Tel Aviv University, Israel 


SUMMARY Subacute thyroiditis 1s extremely rare 
during the first decade of life. We describe a case of 
subacute thyroiditis in a 2 year old child whose 
initial clinical, sonographic, and _ radiorsotopic 
features were indistinguishable from acute suppur- 
ative thyroiditis. The diagnosis was established by a 
raised antibody titre against adenovirus and typical 
increased thyroid function tests. 


Subacute thyroiditis is a spontaneously remitting 
inflammatory disease of the thyroid gland that ıs 
probably caused by a viral infection.’ Its incidence 
during the first decade of life is extremely rare. The 
youngest reported case was 3 years old.' The clinical 
distinction between acute suppurative and subacute 
thyroiditis is usually straightforward * The following 
case report describes a 2 year old girl with subacute 
thyroiditis and clinical presentation of acute suppur- 
ative thyroiditis. 


Case report 


A previously healthy 2 year old girl presented with a 
history of fever and pharyngitis 10 days before 
admission. Phenoxymethylpenicillin 200 000 units 
four times a day was prescribed. She was admitted 
to our hospital because fever persisted. On physical 
examination the child appeared il. Her rectal 
temperature was 40-2°C. The neck was supple and 
there was mild cervical lymphadenopathy. There 
was a diffuse, firm, warm, e1ythematous swelling 
3x5 cm in the anterior part of her neck affecting the 
left lobe of the thyroid gland, without fluctuation. 
Haemoglobin concentration was 105 g/l with 
normal indices. The white cell count was 21-5 107/1, 
with 82% polymorphonuclear cells, 1% band forms, 
and 17% lymphocytes. The erythrocyte sedimen- 
tation rate was 108 mm ım the first hour Urinalysis 
gave normal results. Blood, urine, and throat 
cultures gave negative results. Serologic studies for 
antistreptolysin-O titre and a slide test for hetero- 
phile antibody of infectious mononucleosis also gave 
negative results. Her serum thyroxine concentration, 
measured by radioimmunoassay, was 257-4 nmol/l; 
triiodothyronine in vitro uptake, 85% ; serum thyroid 
stimulating hormone, 1-5 mU/; and free thyroxine 


index was greater than 38-6 pmol/l. No antithyroid 
microsomal and thyroglobulin antibodies were 
detected. 

Ultrasound examination of the thyroid gland 
showed a diffuse enlargement of the left lobe 
(2-5X2-5x5 cm) without evidence of abscess form- 
ation. The right lobe appeared normal (0-51 cm). 
A ”™Te pertechnetate scan of the thyroid gland 
showed an enlarged left lobe without absorption of 
the isotope (figure) and a “Gallium scan showed 
increased absorption of the isotope ın the area of the 
left lobe. The presumptive diagnosis was acute 
suppurative thyroiditis and intravenous benzyl- 
penicillin (200 000 units/kg body weight/day) and 
cloxacillin (150 mg/kg body weight/day) were 
started. Her temperature fluctuated around 40°C for 
six days and then gradually returned to normal. 
Abscess formation was not shown on two subsequent 
ultrasound examinations. Recurrent fever persisted 
intermittently for two months. Dunmng that time the 
thyroid function tests were consistent with an 
euthyroid state and the left lobe of the thyroid gland 





Figure "Tc pertechnetate scan of thyroid gland two days 
after admission the left lobe ts enlarged without absorption 
of the tsotope 
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returned to rermal size. The rght lobe, however, 
emerged to 2 cm x4 cm, wi-hout acute inflemmatory 
signs Another "Te pertechmetaze scan stil showed 
decreazed ab-crption over t32 left lobe wi h normal 
absorption c~er the right cte 2xcept for its upper 
pornom Over the next two months the thyroid 
functa tests were consistent with hypotayroidism 
(serum thyroxine concentra.ioa, 11-5 nmol/l and 
thyrcic stimulating hormcre, 60 mU/). Virologic 
stucizs showed a raised ent-body ttre against 
adenov-irus (by complememt 3xation test) from less 
than 110 or admission t> 1:120 sıx weeks later, 
withoc. chazge in the antibody titre agamst other 
viruses The patient was asvmo-omatic curing the 
next 13 months, but the thyroid function test 
remair2d hypothyroid fcr 20 menths and then 
return=d to rormal. 
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Discusion 


This csse illustrates the cLaial dilemma when one 
faces = febrile patient wrt z unilateral, acutely 
enlarg=d, red, and tender <Lyroid gland. As treat- 
men: differs considerably tetween acute suppurative 
anc swoacut= thyroiditis, the differential d_agnosis 1s 
of par=mount importance. Bacterial mtecion of the 
thyroi- gland is rare in <li age groups, but, more 
common among children crd young adcits.*? By 
contrat, most patients witt .ubecute thyroiditis are 
at the third zo fifth decace of life, althoagh single 
case reports during the first. cecade of life nave been 
publis-ed.' “ Most patients experience ar insidious 

onset sharacxerised by malate. fatigue, and weight 
loss that may precede the symptoms and signs of 
thyroicttis, which might 32 Jnilateral in up to 
20-335 of zases.!? Hyper:hyrordsm is common 
during the iritial phase of the cisease anc is usually 
followed 0 a hypothycid state and eventual 
recovety. 

The age and the clincel presentation of our 


patient suggested the diagnosis of acute suppurative 
thyroic:tis. Both the initial ultrasound and the 
radioisotope scans were consistent with the diag- 
nosis, as described by Clair et al.° Two features, 
however, could retrospectively suggest that this was 
not the case: the lack of abscess formation and the 
impaired thyroid function tests. The migration of 
the mfilammatory process to the opposite Jobe is 
also characteristic of subacute thyroiditis.’ * The 
increased antibody titre against adenovirus (from 
less than 1:10 to 1:120) suggests that adenovirus 
infection was associated with the subacute thyroid- 
itis in this case. It must be stressed that direct 
evidence of viral etiology in this disorder has only 
rarely veen obtained.” 

This case shows the necessity to consider the 
possibility of subacute thyroiditis in young children 
even if the clinical, ultrasonographic, and radio- 
isotope features resemble acute suppurative 
thyroiditis Impaired thyroid function tests, lack of 
absces; formation, and rising titre against a specific 
virus may serve to distinguish between these con- 
ditions. 

Referenees 
' Green NJ Subacute thyroiditis Am J Med 1971,51:97-108 
oe Thyroiditis a chnical update Mayo Clin Proc 1985,60: 

8 
> Levine SL Current concepts of thyroiditis Arch Intern Med 

19833443:1952-6 
* Bucha MR, Price P Subacute thyroiditis in a 4-5 year old gurl 

Am F Dis Child 1980,134:1090-1 
5 Larse RP Serum trnodothyronine, thyroxine and thyrotropine 

dung hyperthyroid, hypothyroid and recovery phases of 

subacute non suppurative thyroiditis Metabolism 1974,23: 

467-71 
6 Clair RM, Mandelblatt S, Baum SR, Perkes E, Goodman K 


Sonographic features of acute suppurative thyroiditis. JCU 
1983 41:222-4 


Correspzodence and requests for repnnts to Dr T Geva, Chaim 
Sheba Medocal Center, Tel Hashomer 52621, Israel 


Accepted 22 February 1988 


Sweat tests and flucloxacillin 


Sweats tests and flucloxacillin 847 


J WILLIAMS,‘ P D GRIFFITHS,t A GREEN,t AND P H WELLER* 
Institute of Child Health and +Department of Clinical Chemistry, Children’s Hospital, Birmingham 


SUMMARY Sweat tests were carried out on 14 
patients with cystic fibrosis and 14 controls when on 
no antibiotics and when taking oral flucloxacillin. 
No significant differences in results were obtained 
for either group whether on or off antibiotics. Oral 
flucloxacillin does not affect sweat electrolytes and 
is not a contraindication to sweat testing 


The sweat test remains the definitive test for 
diagnosis of cystic fibrosis. It has been reported, 
however, that normal concentrations of sweat chlor- 
ide have been obtained in the presence of abnorm- 
ally high concentrations of sweat sodium in a patient 
with cystic fibrosis while taking oral cloxacillin,’ 
thus causing considerable delay ın making the 
diagnosis. 

When reviewing the methodology and diagnostic 
accuracy of sweat tests in our hospital we have 
become aware that oral flucloxacillin has occasion- 
ally been used as a contraindication to sweat testing 
of patients where the diagnosis of cystic fibrosis has 
been raised, sometimes resulting ın a long delay in 
diagnosis and, potentially, a poorer prognosis.2~+ As 
this 1s a clinical situation where antistaphylococcal 
antibiotics are often used, we felt it important to 
carry out a study to determine whether reliable 
sweat test results can be obtained ın subjects taking 
oral flucloxacillin. 


Subjects and methods 


Sweat tests, using the quantitative method of 
Gibson and Cooke,” were performed on 14 patients 
with cystic fibrosis (age range 2-17 years; mean 9-14 
years) and 14 control subjects (age range 3 months 
to 19 years; mean 7-57 years). Control subjects 
comprised normal siblings of patients with cystic 
fibrosis, other hospital inpatients, some of whom 
had previously had normal sweat tests as part of 
their investigations, and healthy volunteers. 

All sweat tests were performed and analysed in 
the same laboratory by trained laboratory staff. 
Each subject had two sweat tests; one while on no 
antibiotics and another after the subject had been 
taking oral flucloxacillin for at least 48 hours. All 
patients with cystic fibrosis (except one with adequate 
pancreatic function) were also taking pancreatic 


extracts and vitamin supplements All control subjects 
were on no other medication. 

In all tests the sweat rate was either greater than 
1g/m*/minute or weight greater than 100 mg of 
sweat. Sodium concentration was measured by 
flame photometry and chloride concentration by a 
coulometric method. 


Results 


Results of sweat tests performed while subjects were 
not taking flucloxacillin show a clear demarcation 
between controls and patients with cystic fibrosis 
when both sodium and chloride are considered 
(figure). All control subjects had chloride concen- 
trations less than 70 mmol/l. Two patients, however, 
had sodium concentrations higher than 60 mmol/l, 
but chloride concentrations were lower than sodium 
and were within the normal range. Both these 
subjects were in the older age group (age 14 and 16 
years) and neither showed any symptoms or signs 
suggestive of the diagnosis of cystic fibrosis. All 
cystic fibrosis patients had concentrations in the 
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Figure Sweat test results in controls and patients with 
cystic fibrosis while on and off oral flucloxacillin Controls 
no flucloxacillin (O), on oral flucloxacillin (@); patients 
with cystic fibrosis no flucloxactulin (A), on oral 
flucloxacillin ( À). 
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abnorme] range, (sodium g-czte> than 60 mmol/l, 
chloride greet2=r than 70 mmcLl). 

Restls of sweat tests pe-tcrm-ed while <ubjects 
were taking oral flucloxacilaa als) showed a clear 
demarcation between the two groups (figure. There 
was no s gnifcant difference tetwzen he two sets of 
results—that 5, on and off flaclosacillin (Wilcoxon 
signed rank ~est:p>0-5) in etter group 


Discussien 


It has Deer suggested that substitution of the 
chlorid2 ion by cloxacillin may ozcuz and artefac- 
tually produce unusually low 3vaa: chlonde results! 
causing diffrculty in confirring the Ciagrosis of 
cystic fibrosis. Our study diss-oves this hypothesis 
and confirms that there is rc ccntraindicction to 
sweat testing while a subject is taking oral fluclox- 
acillin. 

The possituity that the ar-efacrually low chionde 
results were due to analytical nterference exists as 
our method differs from tha: [ncdified Schales and 
Schalzs) used ty Griffiths. We woulc. however, 
reiterate that sweat tests skcild be performed by 
expenerced laboratory staf with measurement of 


both sodium and chloride ions. Results must always 
be considered in the light of clinical findings as well 
as the age of the patient to avoid misdiagnosis of 
cystic fibrosis. 

Further work is required to ensure that other 
commonly used antibiotics do not interfere with 
sweat test results. 
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SUMMARY Tas mineral coxent of rib tone in 
infants who died unexpected.» was similar to that 
among those who died after acute illnesses. and it 
was sign ficaatly associated w ta both crown to heel 
length amd age. In those dying from chronic illnesses 
it was lower than in the o-her :wo groups. 


Unexviained death in infancy 1; thought to be 
causei Ey more than one disezse. The process that 
results m scme cot deaths mar be active for a 
considerable time beforehand: mants may not gain 
weight properly before deach.' end -etardation of 
growth of the costochond-<l junction hes been 
shown h stologically in specit.ens :aken at necropsy 
from such infants ? We usec s ngle proton absorp- 
tiometry to measure the mirera; content of the ribs 
near tne ccstochondral junccior te find out if 


histological changes in cartilage at necropsy are 
associated with reduced mineral content of the ribs 
in these infants. 


Patients and methods 


We studied 92 consecutive necropsies undertaken in 
children under the age of 2 at the Children’s 
Hospital, Sheffield between October 1985 and 
February 1987. Details recorded included age at 
death in days (corrected for prematurity), sex, 
crown to heel length, and weight. They were divided 
into three groups according to type of diagnosis; 
unexplained death (n=62), death after a sudden 
acute illness in a previously well child (n=18), and 
death after a chronic illness (n=12). 

In all cases specimens of the right fifth mb 
including the costochondral junction were taken and 
stored and transported in a buffered calcium forma- 


hn solution to prevent deterioration of the mineral 
content. Single photon absorptiometry was carried 
out as previously described.’ Each rib was scanned 
1-5 cm from the costochondra! junction unless ıt was 
shorter than that, when it was scanned at its 
midpoint. As each rib specimen was ellipsoidal, ıt 
was measured at its widest point with calipers. For 
each rib, the mineral content was divided by its 
width to provide a size-corrected measure of the 
mineral content of the bone. 


Results 


Fig 1 shows a scattergram of the mineral content of 
rib against crown to heel length for all cases. Fig 2 
shows regression lines of the mineral content of ribs 
plotted against crown to heel length for the three 
groups. The mean mineral content of the bone ın the 
group of unexplained deaths was 2-11xcrown 
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Figi Scattergram of mineral content of rib bone and 
crown to heel length for individual infants. 
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Fig2 Regression lines for mineral content of rib bone and 

crown to heel length for the group who died unexpectedly 
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to heel length —53-29, in the group who died after 
acute illnesses it was 2-58xcrown to heel length 
—82-22, and in the group who died after chronic 
illnesses it was 1-28Xcrown to heel length —20-96. 

Nearly three quarters of the 62 unexplained 
deaths (72%) occurred in boys. Thirty five per cent 
were below the 10th centile for weight. The 
mineral content of the bone correlated significantly 
with age (r=0:761, p<0-001) but more closely with 
crown to heel length (r=0-816, p<0-001; fig 2) The 
mean mineral content of bone/width was 10-40 
mg/cm? and this proportion did not alter with age. 

Just over half of the 18 who died of acute illness 
(56% ) were boys and 12 (67%) were below the 10th 
centile for weight. Mineral content of bone corre- 
lated significantly with age (r=0-725, p<0-001) but 
more closely with crown to heel length (r=0-814, 
p<0-001; fig 2) The mean mineral content of 
bone/width was 10-73 mg/cm’. 

Five of the 12 infants who died of chronic illnesses 
(42%) were below the 10th centile for weight. There 
was poor correlation between mineral content of 
bone and age (r=0-20, p>0-S) and between mineral 
content of bone and crown to heel length (r=0-50, 
p<0-1). These infants had a lower mean mineral 
content when compared with other infants of similar 
crown to heel length (paired ¢ test on 12 matched 
pairs; p<0-01). The mean mineral content of bone/ 
width was 7-69 mg/cm.” 


Discussion 


There was an unusually high proportion of unex- 
plained deaths in this series because necropsies on 
all children dying at home in South Yorkshire are 
carried out at the Children’s Hospital, Sheffield. 

In all three groups crown to heel length provided 
a better correlation with mineral content of bone 
than age, but crown to heel length and mineral 
content of bone are both measures of skeletal 
growth rather than of age. In both the group who 
died of acute illnesses and the group of unexplained 
deaths the regression lines for mineral content of 
bone against age, and mineral content of bone 
against crown to heel length, lay close to one 
another (fig 2). These must be interpreted with 
caution, however, because two thirds of the infants 
who died of acute 1lInesses weighed below the 10th 
centile at the time of death. This might represent 
either acute weight loss during the terminal illness or 
indicate otherwise unsuspected illness 

With the above proviso we could find no evidence 
of decreased mineral content in the ribs in infants 
dying unexpectedly compared with those dying from 
acute serious illnesses. This was confirmed by the 
similar mean values of mineral content of bone/ 
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width of rb m the two groups. The -esults indicate 
that d surbances ın the forreticn of cartilage seen 
by others are not longstarcing encugh cr severe 
enougna te cause a measuradle reduction in the 
mineral content of ribs iL a study of tnis size. 
Reduced mineral content ir rbs of infants dying of 
chronic illnesses was expected as studie. in the 
neona:es have shown that ucdernutrition {relative 
to the rutrition provided br tne placenta when ıt is 
functiocing correctly) may result m pronounced 
reducticns in the mineral >51tent cf bons.4 

A Hersran and J Truscott were -:mployed by tk» Medical 
Resea-c1 Council and supported Ly an S«termal Scientific Staff 


grant, and S Ryan was supported > a grant from me Special 
Trustees of the General Infirmary, Leecs. 
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Functional residua. capacity related to hepatic disease 


A GEEENCUGH, J POOL, C BALL, G MIELI-VERGANI, AND A MOWAT 
Department of Child Heald, King’s College Hospital, London 


aati, 


SUMMARY Functional resiccel capacity was mea- 
sured -r 20 children (aged 3-=-11-2 years) with liver 
disease. Children with severe liver disease regard- 
less oF diegnosis, had reduced Zuncticnal residual 
capacicizs (<30% of expected). Children vith a—1 
antitrypsin deficiency had h ger functicnal residual 
capactizs than those with cther Kepatic diagnoses. 
Three children had a funccacnal residual capacity 
>120% of expected, all had a—1 antitrydsin de- 
ficiency 


In chidhood a—1 antitrypsi2 deficiency is usually 
associated with liver diseas2, but it has been 
suggested that asthma and >ronchitis may be com- 
moner n children over & y2urs of age wath a-i 
antitrypsin deficiency.| Nc -espiratory measure- 
ments. 120werer, were performed and the. authors 
were nmable to comment wFether the symptoms 
were early manifestations 9= emphysema.~ 
Receatly i: has become >assible to neasure 
functicral residual capacity by felium gas dilution 
reprccucitly and accurateiy even in chidren as 
younz as 2 years of age.? > The aim of the present 
study, ising this technique*~ was to determine if 
abnormalities of functional -estdual capacty were 
present in young children with a—1 aritrypsin 
deficiency. Secondly, by comparing their results 
with thcse of children with >zher hepatic dsagnosis, 
we aimed to determine wh2:her zhe abnozmalities 


specifically related to a—1 antitrypsin deficiency 
rather than a non-specific effect of hepatic disease 


Patients and methods 


Twenty children attending the paediatric liver ser- 
vice at King’s College Hospital were studied. Only 
one child, who had previously been diagnosed as 
suffering from asthma, had respiratory symptoms. 
Twelve children suffered from a—1 antitrypsin 
deficiency (five boys and seven girls, median age 5 
years (range 3-1-11-5 years)). Exght other children 
were also studied: five with biliary atresia, two who 
had had neonatal hepatitis, and one with congenital 
hepatic fibrosis. This latter group, who were desig- 
nated controls, consisted of three boys and five giris 
with a median age 4-5 years (range 3-5-8-6 years). 
The children in both groups were classified into four 
subgroups according to disease severity (figure). 

Ethical permission for the study was granted by 
King’s College Hospital ethical committee ana 
parental consent was obtained. 

All children had their functional residual capacity 
measured by helium gas dilution using a water 
sealed spirometer (Gould Pulmonet 3) ın the 
paediatric respiratory laboratory.” * All recordings 
were coded and then analysed blind of the child’s 
clmical details. Each child’ S results were compared 
with published normal data? or data collected. from 
60 healthy children of similar ages to the study 
pepulation. Functional residual capacity was ex- 
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Figure Functional restdual capacity ts expressed as a 
percentage of that predicted for height in the children 
suffering from a-~1 antitrypsin deficiency (left) and with 
other hepatic diagnoses (controls) (right) Each child is 
depicted according to the severity of ltver disease O=no 
clinical or biochemical evidence of liver disease at the tire 
of measurement (subgroup 0), (=muildly abnormal liver 
function tests but no abnormal clinical signs (subgoup 1), 
A=abnormal liver function tests, enlarged liver or spleen, 
or both (subgroup 2), and @=cirrhosis {proved on biopsy) 
with massive splenomegaly with or without ascites 
(subgroup 3) 


pressed as the percentage for height or age using 
these normal ranges. Children who had a functional 
residual capacity =120% of that predicted for height 
were remeasured 20 minutes after bronchodilator 
treatment (500 ug terbutaline) A change in func- 
tional residual capacity after the bronchodilator 
of greater than 8% was accepted as clinically 
important.” 


To assess 1f a—1 antıtrypsin deficiency had a 
different effect on lung function than other hepatic 
diagnoses the functional residual capacity of the two 
groups were compared. To assess the effect of 
disease severity on lung function the results of the 
four subgroups were compared. 

To assess 1f differences in functional residual 
capacity between the groups reached significance 
the Wilcoxon rank sum test was used. 


Results 


The children with a—1 antitrypsin deficiency tended 
to have higher functional residual capacities related 
to both height (p<0-05) and age (non-significant) 
(mean 113%, range 85-130% related to height and 
mean 104%, range 67-128% related to age) than 
those suffering from other hepatic diagnoses (mean 
100%, 78-106% related to height and mean 86%, 
range 69-104% related to age). There was no 
significant difference in the children’s height related 
to age between the two groups. 

Only three children had significantly raised func- 
tional residual capacities (>120%), all had a—1 
antitrypsin deficiency, but only one had severe liver 
disease (subgroup 2). Only one of the three showed 
a clinically important change in functional residual 
capacity after bronchodilator treatment; this child 
had previously been diagnosed as suffering from 
asthma. The other two, with functional residual 
capacities of 130% and 125% related to height, were 
6-5 and 3-1 years old, respectively. Neither had 
chronic respiratory problems nor a positive family 
history. Both these children have subsequently been 
recalled and their functional residual capacities 
remain similarly raised. 

Children with severe liver disease (subgroup 3 and 
some of subgroup 2) regardless of hepatic diagnosis 
tended to have lower functional residual capacities 
(see figure). All subgroup 3 had a functional 
residual capacity of less than 80% of that predicted 
for age, and this group had significantly lower lung 
volumes that the other three subgroups (p<0-01). 
Although one child of subgroup 3 was on the 10th 
centile for height, the other two were on the 50th 
and 90th centiles respectively. 


Discussion 


Owing to the difficulty, until recently,” ? of perform- 
ing respiratory function tests in young children, little 
has been known regarding the effect of hepatic 
disease and in particular a—1 antitrypsin deficiency 
on lung function. In a small number of children 
(seven) less than 8 years of age, Vance et al showed 
both an abnormality of forced expiratory flow rate 
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and incceased frequency depencency of total pul- 
monacy resistance measured ty Zorced oscillation 4 
There is only one reference tz a younger child with 
a—1 en trypsin deficiency erc respiratory disease.’ 
This chid irst presented at 3 rears of age with a six 
and a alf year history cf caromic pulmonary 
disease, emphysema was diaznosed by lung biopsy 
at 13 years of age. In the present study three 
children. all with a—1 antitrypsin deficiency, one as 
young az 3 years of age, hadsigniicantlv ratsed lung 
volumes when related to bota ege and height. In two 
of these sInldzen this was unresponsive to broncho- 
dilator tsatmant so these fircings are highly sugges- 
tive o? emphysematous changes. Neither child had 
severe Lyer Cisease, nor respiratory symptoms or 
signs. 

In all children with severe live? disease, irrespec- 
tive of diagnosis, low lung volumes were shown. 
This association was particwerlr noticeable when 
lung vol_mes were related tc aze. The children with 
severe lmer disease, however were not significantly 
smaller an the other childrer studied, indeed one 
was on ~1e 90th centile for 12 ght The most likely 
explaraton, therefore, for t02 associétion of severe 
hepatic disease and reduced “ung volume is com- 
pression due to hepatosple2> négaly and ascites. 

In conclusion, these rests suggest that a—1 
antitryp: n deficiency even x 2e-ly childhood may 


be associated with emphysema, and that in severe 
liver discase lung volume is reduced. We now intend 
to follow all such children prospectively in an 
attempt to determine the exact incidence of respira- 
tory abrormalities and their evolution with time. 


Sister Jency Pool is supported by Children Nationwide Medical 
Research Fund Dr Colin Ball is supported by the Michael 
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Mrs Angea McPherson for secretarial help 
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Mela-onin state in Mendenhall’s syndrome 


CDC RITTEY, T J EVAMS, C E GRAY, R D PATON. AND C BOJKOWSKI 
Royal Fospital for Sick Ckfcrea Yorkhill, Glasgow 


SUMMARY We report a case cf viendenhall’s syn- 
drome that presented as hypoglycaemia. The clinical 
and biochemical features of the case are described 
including, <or the first time, studies of melatonin 
state shc~ving -aised melatonin metabolite excretion 
in the une as might be ex>2:ted with disordered 
pineal fanction. 


wey 


A symdeome of dysmorphrsm, cental precocity. 
hirsutism. acanthosis nigricams. abdominal pro- 
tuberance, dhellic enlargement amd insulin resistant 
diabetes mellitus was first desc-ib2d by Mendenhall 
in 1950.‘ Since then a number f simiar cases have 
been recognis2d,? and in each bf these diabetes 
mellitus aas developed in mc childhood and the 
child has di2zd of ketoacidosi:, with the exception of 


one child in whom hypophysectomy was performed.” 
Pineal hy erplasia has been found at necropsy of all 
patients dying. We describe a further case in 
which thz presenting symptom was hypoglycaemia 
in the neonatal period. 


Case report 


A boy, weighing 2520 g, was born after an unevent- 
ful pregrancy at 44 weeks’ gestation. It was the 
second pregnancy of healthy non-consanguinous 
parents. Abdominal distention and facial dys- 
morphisr were noted at birth. The features in- 
cluded a coarse facies with a prominant jaw, large 
eyes and ears, fine downy hair over the body, and 
short stuaby fingers. He was also noted to have a 
long pens with normal sized testes. At 10 hours of 
age the taby started to have seizures secondary to 


f 


hypoglycaemia (blood glucose concentration <0-1 
mmol/l) and intravenous dextrose was started The 
intravenous infusion was required for 48 hours 
because of recurrent hypoglycaemia but after its 
withdrawal his blood glucose remained normal. 
Plasma insulin concentrations were measured by 
radioimmunoassay and found to be very high (1680 
mU/l). These were remeasured at 2 months of age 
and were again high at 2460 mU/| (with a blood 
glucose concentration of 6-6 mmol/l). 

At 7 months of age a glucose tolerance test gave a 
normal result but he had persistently raised insulin 
concentrations. Chromatographic analysis of his 
serum showed peaks coeluting with promsulin and 
insulin. High concentrations of insulin were further 
confirmed by bioassay. Glucose tolerance tests were 
performed and insulin concentrations were mea- 
sured on both parents and gave normal results. The 
boy’s glucagon and testosterone concentrations 
(taken randomly) at this tıme were modestly raised: 
glucagon 53 pmol/l (normal range <50 pmol/l) and 
testosterone 0:7 nmol/l (normal range 0-07—-0-67 
nmol/l for prepubertal boys).* 

The child developed acanthosis nigricans of the 
neck and axilla at 1 year of age. Primary dentition 
started at 3 months and secondary dentition at 3 
years. His intelligence quotient was assessed as 
normal (112 by the Stanford-Binet test at 3 years) 
Other problems included tonsillar/adenoidal hyper- 
trophy leading to middle ear disease. At the age of 7 
he developed the first signs of diabetes mellitus with 
mild ketonuria, and a glucose tolerance test gave a 
glucose concentration of 3-8 mmol/l fasting and 17-1 
mmol/l two hours after the load. Hyperinsulinaemia 
persisted with concentrations varying from 439 mU/I 
(blood glucose 3-8 mmol/l) to 4255 mU/| (blood 
glucose 14-3 mmol/l). A computed tomogram per- 
formed at this time showed no evidence of pineal 
enlargement. Combined pituitary function testing 
was performed. A total of 0-3 unit/kg of soluble 
insulin was given intravenously but hypoglycaemia 
was not induced. Normal concentrations of growth 
hormone, prolactin, cortisol, luteinising hormone, 
follicle stimulating hormone, and thyroid stimulat- 
ing hormone were obtained Random testosterone 
concentrations were measured on two further occa- 
sions and were 0-3 nmol/l and 0-8 nmol/l, respect- 
ively. 

At 11 years of age he developed more pronounced 
glycosuria and symptoms of lethargy. A blood 
glucose profile over 24 hours showed his blood 
glucose varying between 5-4 mmol/l (fasting) and 
12-5 mmol/l. This latter glucose concentration cor- 
responded with a plasma insulin of 3300 mU/I and C 
peptide of 19-6 nmol/l showing grossly enhanced 
endogenous insulin secretion. (His glycosylated 
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haemoglobin was 11-7%.) Carbohydrate spacing, 
guar gum, a high fibre diet, and tolbutamide were 
used in an attempt to control his diabetes but with 
only minor benefit, which was not sustained. He was 
therefore started on insulin but despite soluble 
insulin 50 units ın the morning and 44 units in the 
evening there was no improvement. 

Assays for serum melatonin and metabolites have 
recently been developed? and in view of the evi- 
dence for pineal hyperplasia it was clearly of interest 
to examine the patient’s pineal hormone state. 
Urinary 6-sulphatoxymelatonin (aMT6s) measured 
over 24 hours was raised at 19-8 pg (8 am—2 pm, 3-51 
ug; 2 pm-8 pm, 2-31 pg; 8 pm—2 am, 0-85 ug; and 2 
am-8 am, 13-13 pg). The mean (SD) normal range 
obtained from analysing urine from 11 children of 
this age was 7-58 (2-65) ug/24 hours (C Bojkowski, 
unpublished data) Plasma melatonin concentra- 
tions were 26-1 pg/ml at 12 noon and 239-6 pg/ml at 
12 midnight. Normal data for plasma melatonin 
concentrations are limited in children but a report 
by Waldhauser and Dietzel suggests that the night 
value for our patient ıs, at least, high normal.® 


Discussion 


The progression to diabetes mellitus in Men- 
denhall’s syndrome has been well documented. 
Various reasons for the insulin resistance have been 
advanced but there has never been any evidence for 
appreciable insulin antibody formation, hormonal 
antagonists to insulin, nor for secretion of abnormal 
insulin. Reduced numbers of insulin receptors have 
been shown in erythrocytes (Perez Corral F, de la 
Vina S, Carbo ME, et al. Rabson syndrome: models 
of insulin resistance due to decreased number and 
affinity of insulin receptors in erythrocytes | Abstract] 
Diabetologia 1980;19:36.), monocytes, and fibro- 
blasts of patients with Mendenhall’s syndrome.” 

Our patient is the only child yet described to 
present with hypoglycaemia He appears to have 
had a normal response to high insulin concentrations 
in the neonatal period with progressive resistance to 
insulin activity developing over the subsequent 
years. This raises the question whether the under- 
lying abnormality is one of hyperinsulintsm with 
insulin resistance developing as a protective 
mechanism (at least initially). 

Plasma melatonin was at least high normal in the 
midnight specimen and excretion of melatonin 
metabolites were clearly raised in our patient. This 
has not previously been documented but perhaps is 
not surprising given the evidence for pineal hyper- 
plasia in Mendenhall’s syndrome The features of 
the syndrome such as hirsutism and phallic enlarge- 
ment, however, cannot be explained by excessive 
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melatorn secretion per se cs melatonin administra- 
tion has not b2en shown to cuplicate the functional 
effects cf the omeal. It is possible that other, as yet 
undefined, ptmeal hormones or metabclite: may be 
implicajd in causing some of the feztures of the 
syndrome. 


We tnens Drs I Arendt and RV’ Logar. for ther aelp in the 
mvestigatcon of this patient 
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SUMMAZY Two neonates with acute infartile cere- 
bral Gaucher’s disease had prominent collodion 
skin. I=hthyosis has been described in som= cases of 
meta> lic lipid disorders, however, this i: the first 
report of th2 association of lamellar desquamation 
of <he newborn (collodion bapy) with ‘saucher’s 
disease. 


Gauct2r’s Crease is characterised by an abnormal 
accummletion of cerebros ces primarily m cells of 
the rat culoendothelial sys:em. The disease is due to 
a deficient activity of lysosomal glucccere brosidase 
and is <rensnaited as an actosomtal recessive trait. It 
is a micall7 heretogeneors disorder, however, with 
at leas. thre= recognised types. In the acut infantile 
cerebral form (type II) the bat} appears normal at 
birth zut scon exhibits neurological symptoms and 
hepat-spleromegaly. Dezth usually occars in the 
first year oT life. The skin is nct pigmerted in the 
acute -nfan=le form. Colkxdion skin and ichthyosis 
are nat recognised skin manifestations in any of the 
forms of Ga.cher’s diseas>.’ We repcrt two siblings 
with g2nerclised ichthyosss associatec with infantile 
Gaus er’s <isease. 


Case ~eports 
A 27 rear cki Lebanese wcman was admtted to this 


hosptal in September 1935 foz her secord confine- 
mert There was no consaiguity with he~ Lebanese 


husband and there was no family history of 
Gaucher’s disease or ichthyosis. Her first pregnancy 
in 1984 resulted in the delivery of a boy (case 1) in 
another hospital in Sydney. 


Case 1. A 3500 g boy was delivered by caesarean 
section at 39 weeks’ gestation. Generalised thick 
collodién like skin, gross hepatosplenomegaly, and 
apathy were noted at birth. The ichthyotic skin 
peeled over the next five days and there were no 
subsequent skin lesions. Soon after birth he had 
recurrent laryngospasms, generalised convulsions, 
and a persistent thrombocytopenia. Diagnosis of 
Gaucher’s disease was established by leukocyte 
enzyme assays. He died at the age of 3 months after 
a respiratory arrest in hospital. The parents did not 
consent to a postmortem examination. 


Case 2. The mother presented at 20 weeks’ amenor- 
rhoea but declined the offer of prenatal diagnosis. 
Polyhydramnios occurred 1n late gestation and a boy 
weighing 3400 g was delivered by caesarean section 
at 40 weeks’ gestation. He was apnoeic at birth and 
remained dependent on assisted ventilation until 
death at 11 days of age. Generalised tight collodian 
like skin (figure), gross hepatosplenomegaly, and 
generalised joint contractures were noted. He was 
apathetic from birth and had frequent refractory 
convulsions and opisthotonos. The tight collodian 
like skin started to shed from the first day of life. At 
the time of death the hands, feet, and back were 
scaling in large sheets. 





Figure 
collodion skin. 


Case 2 at 3 days old showing desquamation of 


Results of laboratory investigations showed a 
persistent thrombocytopenia with platelets in the 
range 19-35x10"/1 and a mild conjugated hyperbi- 
lirubinaemia. His liver enzymes were normal but 
acid phosphatase was raised (28 U/l, normal 5-4 
U/l). White cell enzymes measured (in pmol/minute/ 
mg protein) showed deficiencies consistent with 
Gaucher's disease. The B-glucocerebrosidase was 35 
pmol/minute/mg protein (normal range 600-3200), 
B-glucosidase was 17-1 pmol/minute/mg protein 
(normal range 60-220). 

At postmortem examination Gaucher cells were 
found in lymph nodes, thymus, liver, spleen, adren- 
als, and bone marrow. The brain also showed 
changes consistent with cerebral Gaucher's disease. 
Section of skin of the back showed hyperkeratosis 
with follicular plugging. The underlying epidermis 
and dermis appeared normal. The skin was fixed in 
Millonig’s buffered formalin and processed for 
transmission electron microscopy. The keratino- 
cytes showed normal maturation and no abnormal 
storage products were seen. The keratinised layer 
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was thick but otherwise normal. The granular layer 
was considerably reduced in thickness. 

In January 1987 the parents returned for follow up 
counselling. The mother reported that she was 
pregnant at 11 weeks’ amenorrhoea. A prenatal 
diagnosis by chorionic villi biopsy was performed, 
and this was followed by a first trimester abortion as 
the fetus was affected with Gaucher's disease. 


Discussion 


A striking clinical feature in these two infants was 
generalised collodion skin. Although scaling dis- 
orders have long been attributed to abnormalities of 
keratin protein, there has been increased awareness 
of the relation between ichthyosis and specific lipid 
metabolic disorders. A few examples include X 
linked ichthyosis with steroid sulphatase deficiency.” 
neutral lipid storage disease.” and Refsum’s 
disease.” 

Elias emphasised the importance of lipids in the 
integrity of the stratum corneum based on evidence 
from morphological studies by freeze fracture imag- 
ing and by histochemical and cytochemical studies.” 
He suggested abnormal lipid composition would 
affect the normal cohesion and orderly dissolution 
of corneocytes, which would be the basis of scaling 
skin disorders. In our infants the delicate balance of 
stratum corneum lipid composition may have been 
disturbed as a direct effect of the lipoidosis, result- 
ing in the collodion membrane. As in the two cases 
we report, authors reporting other lipid diseases 
have not described any obvious abnormal storage 
products seen in ultrastructural examination of the 
ichthyotic skin that is associated with these 
diseases." An alternative suggestion is that the 
ichthyosis and lipid disorder may represent allelic 
disorders with different mutations in the structure 
gene for the enzyme." The range of clinical pres- 
entation including collodion baby in these two cases 
may be due to a single mutation at the glucocerebro- 
sidase locus. Furthermore, it is also possible that the 
hyperkeratosis and glucocerebrosidase deficiency 
were two closely linked genetic conditions and that 
these two infants represented a variant of Gaucher's 
disease with neurocutaneous manifestations. 


We thank Dr Andrew Berry of the Royal Alexandra Hospital for 
Children, Sydney, in providing information of the first reported 
case. 
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decline in mortality from chronic bronchitis over the 
past 50 years. 

Another close geographical relation in England 
and Wales is that between current mortality from 
stroke and maternal mortality from causes other 
than puerperal fever tn the early years of the 
century.!! Toxaemia was the commonest cause of 
these maternal deaths. Hypertension may be the 
mechanism linking maternal health and nsk of 
stroke in the offspring. Maternal hypertension 
mereases the risk of hypertension ın the children," 
and hypertension is a risk factor for stroke. There 1s 
increasing evidence that hypertension onginates in 
childhood '° ‘Tracking’ of blood pressure has been 
repeatedly observed in longitudinal studies of child- 
ren and adults.'*!’ A link between the intrauterine 
environment and hypertension 1s suggested by the 
negative relation between birth weight and blood 
pressure at age 36 in the 1946 cohort.’® The 
distribution of stroke in Britain may therefore 
reflect the past distribution of poor living standards 
which accompanied industrialisahon or economic 
depression ın certain areas These adversely affected 
the development of girls and increased the risk of 
stroke in their offspring, possibly through mechan- 
isms associated with blood pressure and rates of 
growth in early life.!! 

The geographical distribution of ischaemic heart 
disease in Britain 1s stmilar to that of stroke. A study 
m 24 British towns has shown that the mean blood 
pressure of adult men in a town correlates with the 
prevalence of ischaemic heart disease.!? Childhood 
influences associated with blood pressure could 
determine the distribution of both diseases. Their 
time-trends, however, are opposite. Mortality from 
stroke has fallen in Britain over the past 40 years, 
which 1s consistent with past improvements in 
maternal health and physique. Ischaemic heart 
disease mortality, however, has risen steeply This 1s 
attributed to increasing affluence, ın particular diet, 
during adult life. Ischaemic heart disease may 
therefore have two groups of causes. One acting 
through the mother or in infancy, which 1s associ- 
ated with poor living standards.*’ The other acting 
in adult lfe, which 1s associated with affluence. 
Further evidence for the existence of the former 
comes from the inverse relation between ischaemic 
heart disease and height, which ıs largely deter- 
mined by growth in childhood *! Longterm ‘pro- 
gramming’ of lipid metabolism during infancy, as a 
result of infant feeding, is a mechanism for which 
there is increasing evidence in experimental 
animals, and which may be a link between childhood 
and the risk of ischaemic heart disease.” 

A prediction from this is that the improvements in 
maternal and child health in generations born before 


the second world war will now be reflected in a fall 
in ischaemic heart disease Rates are beginning to 
fall in many parts of Britain and there have already 
been substantial falls in the United States, Canada, 
Australia, and New Zealand. 

Epidemiological investigation of the effect of 
childhood influences on the rsk of cardiovascular 
disease and chronic bronchitis is being pursued in a 
variety of ways- through prospective and re- 
trospective studies of individuals, detailed analyses 
of time-trends and studies of migrants. If they show 
major effects we will need a new national strategy 
for reducing inequalities of health in Bntain.' The 
current strategy is focused on adult lifestyles. The 
new one will need to address differences in the 
development and health of children. 
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The se=rch for influences in ‘he adult environment 
which determine the risk of the maor non- 
malign=nt Ciseases, cardscvascular disease, and 
chronic bronchitis has met with Emited success. 
Cigare<e smoking has beer mo-icated; evidence on 
dietary fat kas accumulatec to the point where a 
pubic ~ealrk policy of reduced retake is considered 
prudem, even if the case 13 not prover. Much, 
however, r2meins unexplatacd. 

A pazzāng aspect of the epidemiology of 
ischaeric Leart disease, stro <e, and chronic bron- 
chitis 1: Botam is that ther are more common in 
poorer areas and in lower inzome groups ' Differ- 
ences <e lerze, greater than twcfold For schaemic 
heart disease they are also paradoxical 12 that its 
steep use m Britain and elsewtere Las been 
associated with rising prosperity. Why should its 
rates bz lowest in the most p-ospercus places, such 
as London and the home courties? Varmtions in 
cigaret2 smoking and adit diet do no: explain 
these Gifferences. 

Ther is increasing evide that they result from 
geoprathical and social cies; differences in child 
development and health 60 and more years ago. Past 
differemces in child health were reflected im the wide 
range cf irfant mortality. Por example m 1921-5 
infant Mortality ranged frora 44 per 1000 births in 
rural V.est Sussex to 114 n Burnley Th= highest 
rates were generally in ocrchern counties where 
large ranucecturing towns 121 grown up around the 
coz] se=ms. Rates were also high in poor reral areas 
such as north Wales. They w2-e Icwest in counties in 
the souh aad east, which Leve tke best agricultural 
land ard ape historically the -veaithiest. A series of 
governmen: inquiries on cki c and maternal mortal- 
ity from 1910 onwards, prompted by reve ations of 
the pocr physique of militery recrurs, shewed how 
these Cffereaces in infant mcrtzlity were related to 
differe-ces 11 maternal phvsi jue and heal -h, infant 
feeding, hevsing, and overz-owding.*~* 

Morality statistics for Enz and and Waks can be 
used tc compare the pres21° distribution of adult 
death -ates from specific sarses with the past 
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geographical distribution of causes of infant mortal- 
ity. These comparisons can be made with the 
country divided into large towns and groupings of 
small towns and rural areas within counties, totalling 
212 areas—a division of the country used ın routine 
statistics since the turn of the century. 

Mortality from chronic bronchitis and emphysema 
is concentrated in the large towns. Its geographical 
distribution correlates remarkably closely with mm- 
fant mortality from bronchitis and pneumonia in the 
early years of the century> The coefficient of 
correlation is 0-85. A similarly high coefficient is 
seen for each sex separately and if comparisons are 
made between large towns only, or small towns or 
rural areas. 

Suspicion that respiratory infection in early child- 
hood might be a major cause of chronic bronchitis in 
adult life has been reinforced by follow up studies 
which show that after bronchiolitis, bronchitis, or 
pneumonia abnormalities of pulmonary function 
may persist through childhood.*”? In the national 
sample of children born in Britain during 1946 there 
was a strong association between the occurrence of 
one or more lower respiratory infections before 2 
years of age and the prevalence of cough during the 
day, or at night in the winter, at the age of 25 
years. 

The close geographical relation between infant 
mortality from respiratory infection and adult mor- 
tality from bronchitis may be interpreted as strong 
evidence for a direct causal link between respiratory 
infection in early childhood and chronic bronchitis. 
Regression analysis of bronchitis and lung cancer 
mortality suggests that childhood infection is more 
important than cigarette smoking in determining 
the prevalence of bronchitis.” The high rates of 
chronic bronchitis in Britain, and its distribution 
within the country, are therefore a legacy of poor 
social conditions in the past. Particular adverse 
influences which are implicated include inadequate 
housing. large family size, overcrowding in the 
home, and the abandonment of breast feeding. This 
interpretation is consistent with the progressive 
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changes, and sometimes encephalopathy, mimicking 
Reye’s syndrome can be produced by viral infections 
in animals who have been exposed to a variety of 
exogenous agents. These include dicophane (DDT), 
fenitrothion (an organophosphate), butylated hyd- 
roxytoluene, pentenoic acid, and pesticide emulsi- 
fiers such as polyoxyethylene and Toximul Some of 
these effects are limited to particular genetic strains. 
A common theme in the animal work 1s the 
increased susceptibility of the young or fasted to 
mitochondrial dysfunction. It is not clear whether 
these agents act on peripheral tissue metabolism 
causing a catabolic state, influence the immune 
system, cause metabolic abnormalities which inter- 
fere with intermitochondrial protein synthesis and 
thus lead to a secondary disturbance of mitochond- 
rial function or whether these environmental agents 
interfere with the interaction of the virus with 
mitochondna. These agents could interfere with 
metabolic processes leading to increased accumula- 
tion of toxic products in a fashion similar to that 
which is believed to occur in patients with isovalen- 
cacidaemia who are given aspirmn. Aspirin inhibits 
glycine conjugation and may precipitate more 
severe encephalopathy. 

With the present swing away from aspirin towards 
paracetamol in children, we should remember that 


in mice exposed to an emulsifier and mouse adapted 
influenza B virus, mortality was increased if the 
animals were given paracetamol or aspirin. Fur- 
thermore, encephalopathy with liver failure has 
been reported ın a 15 month old infant who received 
four 500 mg tablets per day over a four day penod 
before the onset of the liver failure.’ He had 
received intermittent paracetamol for fever ın the 
previous month. 

As you assiduously complete your orange British 
Paediatric Surveillance forms, anxious lest the next 
analysis of returns will show that your unit has been 
responsible for the relatively low rate of return in 
your region, pause at Reye’s syndrome. It 1s still 
with us and with many unresolved problems We 
have much to learn about the influence of environ- 
mental factors and genetic make up on our response 
to viral infection. 
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The dec-sinn. to severely restrict the use of a: pirin in 
children in the United Kiszdom was probably 
influenc=d b; components of tie carefully analysed 
study by Hal and her colleasnes, Please note that 
40% of Jæ cases in the stud? were not thcught to 
have taken aspirin before o- during their illness. 
Note the our out of five of the cas2s whe hed taken 
aspirin Fad taken it in the past without ill effects. 
Note too “het the authors corsJude that ‘If aspirin 
has an actwological role there must be an exceptional 
unpredic-zblz combination of circumstances that act 
as a trigzer.’ Reye’s syndrome 25 years efter it was 
first defiiz2d still presents maay challenge:.! ? 

For the clinician the first is early consideration of 
the diagrcsis m any child wita encephalopachy and 
vomiting so that steps can be teken to prevent a 
further izcrease in intracrameé] pr23sure end so that 
glucose <nay be given intrawencusly im scfficient 
concentration to provide enerzv for cells d=prived 
because 92 disordered mitocbcndr.al function. The 
second cnellenge is to arrange eppropriate mvestiga- 
tions to idertify genetically d2termined mstabolic 
disorders which may present as Reve’s syrdrome. 
At least 23 Fave been reported to date. Defects of 
fatty acc] oxidation and urea synthesis caa cause 
particule” dicficulties in diagaosis While most of 
these decrders present be'e 3 yezrs of age. 
presentazon in the second aad third decade has 
been reperted. 

Accur=t2 diagnosis may cnlv be pos.ble if 
samples zf serum or urine havz been collected in the 
acute st=pe and stored at —"(@C for subsequent 


analysis. It 1s not clear how many of these disorders 
have been rigorously excluded in any of the 
epidemiological studies. We should be very cautious 
about diagnosing cryptogenic Reye’s syndrome in 
the first three years of hfe. Accurate diagnosis of 
alternative genetic disorders is essential for genetic 
counselling and to prevent relapse with the risk of 
brain damage or death in the proband Siblings may 
be at risk. not only of Reye’s syndrome but of ‘cot 
death’. 

In cryptogenic Reye’s syndrome there are two 
characteristic but unexpiained pathogenic phe- 
nomena 

(1) An unusual disturbance of mitochondrial 
structure associated with a decreased activity of 
all mitochondrial enzymes, best documented 1n 
liver tissue These abnormalities are most 
severe in the first 48 hours after onset, progres- 
sively returning to normal within five to nine 
days Other subcellular organelles show only 
minor changes 

(2) An intense catabolic state, the duration of 
which seems to be similar to the mitochondmial 
abnormality 

At least 19 different viruses, including examples 
from major groups of RNA and DNA containing 
viruses, have been implicated in the viral prodroma. 
Viruses are rarely recovered from the liver or brain. 
Just why such viral infection could cause a specific 
mitochondrial lesion in between 1:20 000 to 
1:500 000 of children infected is quite unknown. In 
laboratory studies it has teen shown that hepatic 
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exposure, there still remained a significant case- 
comparison difference in the overall proportions 
given aspirin. 


(5) OTHER ISSUES 
Demonstration of a dose-response relation 1s one of 
the classic criteria of causality. Although a signifi- 
cant excess of cases exposed to aspirin had been 
given adult preparations, we made no formal 
attempt to study dose-response for several reasons: 
(a) indices of response, such as coma stage on 
admission or outcome that have been used in earlier 
studies,* '° are subject to many confounding varı- 
ables linked to the wide range of treatments used; 
(b) aspirin pharmacokinetics in the Reye’s syn- 
drome prodrome may differ from those in normal 
children with a trivial febrile illness;? '® 1 and (c) if 
the role of aspirin is idiosyncratic or adjuvant, 
dosage may be irrelevant 

The finding that almost four fifths of cases given 
aspirin, had been so exposed ın the past, without ill 
effects, shows the complexity of the aetiopathogen- 
esis of Reye’s syndrome If aspirin has an aetiological 
role there must be an exceptional unpredictable 
combination of circumstances that act as a trigger 

Three of the studies ın the United States gave data 
on the types of salicylate to which cases had been 
exposed.“ ’ ? Although some of those patients, as in 
this series, had been exposed to non-aspirin salicy- 
lates, only three patients out of all four studies had 
not also taken aspirin. Non-aspirin salicylate expo- 
sure in our study may have been incompletely 
ascertained, however, because some parents may 
not have perceived such preparations as medica- 
tions. The possibility of a role for these agents in 
Reye’s syndrome remains unknown. 


Conclusions 


We have emphasised the complexities of conducting 
an epidemiological nisk factor study to assess the 
role of preadmission aspirin in Reye’s syndrome. 
This was not a prospectively designed formal case- 
control study, and, as in the studies in the United 
States, some inherent biases were present whose 
influences were unmeasurable. Nevertheless our 
findings suggest that an association between Reye’s 
syndrome and preadmission aspirin may exist, which 
together with the finding of a reverse association 
with paracetamol confirms published results.*® 
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Appendix 


*REYE SCORE’ 

(a) Clearly defined prodrome: yes=2; no=0; 
not recorded=1. 

(b) Vomiting. moderate~severe=2; minimal=1; 
no=0; not recorded=1. 

(c) Serum  alanine/aspartate transaminase: 
raised three or more times normal concen- 
tration=3; raised less than three times 
normal concentration or concentration 
not specified=2; not raised=0; not 
measured/not recorded=1. 

(d) Plasma ammonia: as (c). 

(e) Cerebrospinal fluid: white cell count 
<8x10°/1=2; white cell count >8x107/1=0; 
not examined, or bloody tap, or not re- 
corded=1. 

(f) Hepatic pathology: macroscopically fatty 
but no histological examination=1; histo- 
logical description. panlobular micro- 
vesicular fatty infiltration=3, histological 
description: ‘typical or suggestive of Reye 
syndrome’=2; histology not recorded or 
not undertaken=0. 

(g) Investigations to exclude alternative diag- 
noses: done=2; not done or not recorded=0. 

(h) One or more atypical features (for example, 
family history, history of recurrent episodes, 
unusual presentation such as sudden 
death)=~—2. 


Highest possible score=17. 

If patient initially met case definition but subsequently 
had the diagnosis revised (for example, as a result of 
histological findings at postmortem examination or of 
investigations for metabolic disorders) ascore of Owas 
allotted. 
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straightforward matter to diagmose salicylate intoxi- 
cation, certain inborn errors ef metabolisra which 
mimic Eeyes syndrome hav> proved much more 
difficult to exclude with c2ctanty.!? Usng the 
current s-ancerd case definiticrs, it seems likely that 
any series ot ‘Reye’s syndrome’ cases will contain 
some patients in whom, on more sophsticated 
investigeion, specific metabdic disorders will be 
discoversd. Unless it is pcsculated that aspurin 
has a roF in such conditions i s not easy to-explain 
the high proportion of cases given this me lication 
in studizcs 11 the United States (93-100%). In 
contrast. ony 59% of our cases were smilarly 
expcsed anc it was this whch made ou- novel 
method =f amalysis using the Reve score boch valid 
and esse~ tial 

Altho-gh clinical scoring 1. erbitrary end can 
easily be criticised, this exe~ase was carred out 
‘blind’ tc medication usage. “ke strong cor-elation 
between Reye score and as>:rin medicaion in 
contrast witk that with paracecarmol was therefore 
both stri-ing and surprising amd may help belance a 
degree c diégnestic rmprecisicn. 


(c) Comzaravility of case and ccmpariscn patients 
Althoug- ths was not corceived as a formal 
case-contol study, if inferences are tc be drawn 
from differences in antipyretic vse the charac eristics 
of the to g-oups should be compared. Tre com- 
parison patients were slighty younger than the 
cases. Comparison of age specfic aspirin exposure 
rates, hcewever, still showed a significant excess 
among the ceses of Reye’s syrcrome who were less 
than 5 years Df age (as well as n chose less han 12 
months of ege). In the older group the small 
numbers of comparison patiente may hawe pre- 
vented deteccion of a true d-ference. We cannot 
therefore conclude that aspirin do2s not have a role 
in these <Ider Datients. 

There were geographical duif-rences in the use of 
aspinn, ~oss:bly reflecting dierent parenval and 
professioaal etutudes to choice 3f antipyretic All of 
the casesin Morthern Ireland and Scotland vere so 
treated amd tne rates of aspirin ingestion were also 
significarcly higher in Belfes chan m London 
comparison patients. Geogradiy alone, hcwever. 
was not £ majer confounding vaciable, as thee were 
still signaficent case-comparnscn differences in 
aspinn «xposure within Ncrhern Ireland and 
England when analysed separately 

The veriatles that influence the choice of an 
antipyret= ın. un acute febrile childhood illness are 
largely naknown. American parents may be more 
likely to use aspirin than paracetamol foz more 
severe ill-ess as judged by the Leight of fever.” The 
effect of ~1is variable was difficLl: z0 compare in our 


Preadmission antipyretics in Reye’s syndrome 863 


case and comparison groups because, although fever 
was reported by parents to be the most severe 
preadmission symptom in comparison patients’ 
parents (in contrast with cases among whom it was 
vomiting), the majority in each group assessed its 
presence and degree by touch rather than by 
thermometer measurement. The very slight differ- 
ence in prodrome duration might, if anything, have 
led to cases of Reye’s syndrome receiving fewer 
antipyretics, but ın fact the overall proportions 
receiving these drugs in each group were similar. 
Whether the qualitative ditferences between the two 
groups in the range of symptoms influenced the 
choice of antipyretic 1s speculative. Parents of cases 
tended to report symptoms that might have reflected 
rising intracranial pressure, while those of com- 
parison patients described those suggestive of a viral 
upper respiratory infection (figure) Although 
family doctors were consulted significantly more 
often by the cases, there was no difference in the 
proportions of total medications given to each group 
that were antibiotics, which suggests a degree of 
comparability in severity. 


(3) RECALL AND REPORTING BIAS 

In contrast with the parents of children with Reye’s 
syndrome. parents of comparison patients were 
interviewed within a few days of onset and this may 
have helped minimise recall bias associated with less 
severe illnesses compared with that of the cases. 
Whether the seriousness af the ulness of the cases 
improved recall by their parents and balanced the 
influence of the longer admission to interview 
intervals is speculative. It did not appear to affect 
antipyretic reporting rates, brand name recall abil- 
ity, or to result in significant dispanty with BRSSS 
medication data. 

The apparent association between ‘pror know- 
ledge’ of aspirin as a msk factor and likelihood of 
reporting preadmission aspirin may reflect a serious 
reporting bias. This bias, whose detection and 
prevention would be extremely difficult, was not 
addressed in the studies in the United States where 
parents were likely to have been more informed 
because of both national and local publicity cam- 
paigns. In our study it is hard to see how reporting 
bias could have influenced the Reye score findings, 
which still showed a significant association with 
aspirin within the group with ‘no prior knowledge’. 


(4) PROTOPATHIC BIAS 

It is arbitrary, and, 1f aspirin has an exacerbatory 
rather than an initiator aetiological role, possibly 
irrelevant, to identify the point of onset of Reye’s 
syndrome After excluding cases in whom the day of 
onset (on our definition) coincided with aspirin 
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Discussion 


The findings of this study suggest that there 1s an 
epidemiological association between the develop- 
ment of Reye’s syndrome and use of aspirin during 
the viral prodrome. Significant differences were 
shown between the cases of Reye’s syndrome and 
comparison patients as a whole, for those under 
5 years of age, and for the English and Northern 
Ireland groups separately. Cases of Reye’s syndrome 
were more likely than comparison patients to have been 
given two or more aspirin preparations. There was 
also a strong relation between diagnostic precision of 
Reye’s syndrome, as measured by the Reyescore, and 
the likelihood of prior aspirin medication. 

When interpreting these findings, several mpor- 
tant methodological issues must be addressed. 
These exemplify the inherent difficulties in an 
epidemiological study of medication risk factors in a 
condition such as Reye’s syndrome.” 


(1) DATA COLLECTION BIASES 

(a) Emotional background to interview 

All the parents of children with Reye’s syndrome 
had lived through a major life event after which they 
had had varying lengths of tıme to adjust. For many 
this interview was their first opportunity to ventilate 
concerns and anger about possible causes and 
avoidability. In contrast with the studies in the 
United States, which were mainly conducted while 
the index case was still ın hospital** (and which 
make no reference to parental emotional state) our 
case interviews were carried out in the home and 
when outcome was known. Our comparison parents, 
interviewed in hospital, may have been in a some- 
what more stressful setting, although none of these 
patients required intensive care. The effect of these 
differences on comparability of recall accuracy 
between the two groups ts difficult to assess 


(b) Interviewer bias 
Limited resources meant that the same person was 
concerned both with the preparation for, and the 
conduct of, the risk factor study. The principal 
interviewer was, therefore, fully aware of published 
aetiological hypotheses about Reye’s syndrome On 
the other hand, because of stnking epidemiological 
differences in Reye’s syndrome between the British 
Isles and the United States,'' there seemed no 
cogent reason why the same risk factors might 
apply. From the outset our approach was, therefore, 
to study a wide range of risks, rather than concen- 
trate on the narrower field of prodromal medication. 
As in the studies in the United States, it was 
impossible for the pnncipal interviewer to be 
unaware of the group (case/comparison) to which 


parents belonged, and difficult to see, given the 
serious nature of Reye’s syndrome (47% of the cases 
we studied died) how this bias could have been 
avoided. 


(c) Product identification 

In contrast with the studies in the United States, this 
was more possible in the children with Reye’s 
syndrome whose parents were interviewed at home 
than in the comparison groups seen in hospital. 
Although direct sighting always confirmed parents’ 
statements, the numbers concerned were small. The 
value of this method of verfication 1s questionable, 
however, as it takes no account of other unrevealed 
drugs in the home. 


(2) SELECTION BIAS 
(a) Excluded cases 
‘There were minor demographic and clinical differ- 
ences between these and the included cases, but it 1s 
not felt that their omission introduced any systema- 
tic bias. We attempted to measure antipyretic 
exposure in these patients from BRSSS data. 
Although the proportions reported as receiving 
aspirin were lower in the two groups of excluded 
cases than in the group interviewed, the value of 
these data was hampered by small numbers and the 
non-standardised manner of collection 

It could be suggested that some clinicians might 
only make a diagnosis of Reye’s syndrome whenever 
a patient had actually received aspirin. This issue 
was a major criticism’? of the pilot study in the 
United States, which took place during a time of 
heightened public debate concerning the role of 
aspirin.’ Although there had been some publicity in 
the United Kingdom before this study, there was 
little media attention until the Committee on Safety 
of Medicines announcement in June 1986. Fur- 
thermore, the only clinical series published m the 
United Kingdom at the time of the study had found 
no evidence to support the then strongly disputed 
Reye’s syndrome-aspirin association.'* Thus although 
there could have been some selection bias because 
of an unrepresentative case sample, this seems 
unlikely in the study pernod concerned. 


(b) Subject classtfication 

The epidemiological case definition of Reye’s syn- 
drome is sensitive but non-specific A precise 
diagnosis remains problematical, depending upon 
an amalgam of clinical and biochemical features, 
supported by histopathological and ultrastructural 
data. Not all of our cases, however, conformed to 
this exacting standard. Similar criticisms may be 
levelled at the case-control studies from the United 
States that used broadly similar criteria While it 1s a 


y 


y 


the Rep_tlic of Ireland, and two of the four in 
Wales hed been given aspirin 


REYE SCCRE 
There was a strong association Letween ths score 
and the _kelihsod of receivinz an antipyretic (table 


_ 4). Anaksis by type of medication showed 3 highly 


significa-t conelation between aspirin exposure and 
Reye score (trend p=0-0C0011, in contrast with that 
with paracetamol (p=0-C7) Eleven out or the 12 
cases writ sccres of 15-16 Fad had aspina, com- 
pared vw th none of the four wth sccres of 044. 
Further 2ralysis suggested thet th-s link >etween the 
Reye scare and aspirin use was age indepeadent. 

In the jollcwing analyses we attempted. to esti- 
mate th= presence and effec: of certain bizses (for 
example, recall, prior knowledge, protapatnic bias, 
and different case-compariscn illness date: ) which 
migat have influenced case-companson differences 
in antipyretic exposure. In the cases witk Reye’s 
syndrome theze was no relat on D2tween admission 
to inter4ew interval and the ase of aspirin, paracet- 
amol, oz neither antipyretic. >arerts could recall the 
aspirin >rand name ın a similar froportior of case 
(S9/€8, 37%) and companisoa petient (44/48, 92%) 
aspirin =xposures. Among th2se a higher proportion 
of cases had received an adult preparetiom (37/59, 
63%) compared with companson patient. (11/44, 
25%) (p=0-C0002) - 

Repact2d freadmission aspirin usage among the 
57 (54%) parents of cases who voluntzered prior 
knowlecge of a Reye’s syndrome—aspirin as ociation 
was cor_pared with that amcng zhe 49 >arents who 
did not volunieer such knowledge. The prcportions 
were 5 (7%) and 18 (37%), resrectively 
(p=0-0-02). An analysis of Reye score and antipy- 
retz exposure within the ‘no pror knowledge’ 
group, 19wever, still showed a highl, sinificant 
correlat cn between this score and asprin (but not 
paracetenol) exposure. 

Pererts’ reports of aspirm use were compared 
with te orginal repcrts tc BRSSS fom the 


Table 4 Reye score in relation to antipyretic 2xposure 
Scors* No of Aspi-in 
patients No F 

0-8 22 5 (21) 

9-10 29 13 (38) 

11-13 30 23 (68) 

14-16 25 22 79) 

Total 106 63 
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notifying clinician. Because of an alteration in the 
surveillance questionnaire, comparable data were 
available for only 33 cases. There was agreement in 
28 (85%) Of the remaining five, the BRSSS 
indicated that four had not been given aspirin, 
whereas the risk factor study response was that ıt 
had; the reverse was the case in one other. 

BRSSS data were also used to compare aspirin 
use in the cases whose parents were excluded from 
interview, with that in cases whose parents were 
interviewed. Limited data on antipyretic use were 
available for 65 excluded cases and suggested that 
four out of 17 (24%) of those approached and 25 out 
of 48 (52%) of those not approached had received 
aspirin. This compared with 63 out of 106 (59%) in 
those interviewed. 

An attempt was made to exclude protopathic 
bias by repeating the case-comparison analysis of 
aspirin exposure after exclusion of cases of Reye’s 
syndrome given aspirin on the day of ‘onset’ or 
thereafter. ‘Onset’ was arbitrarily defined as the first 
day on which anorexia, vomiting, drowsiness, or 
behavioural change occurred, except where the 
latter was reported within 24 hours of prodrome 
onset. Thus defined 17 cases were excluded: 10 out 
of 33 who were less than 5 years of age and seven 
out of 30 who were 5 or older. A significant 
difference remained between the two groups as a 
whole (p=0-004), although this disappeared in. 
cases less than 5 years of age taken separately 
(p=0-38) 

There was no significant difference between 
aspirin exposure rates among Belfast comparison 
patients interviewed in 1986 and those interviewed 
in 1985. Exclusion of the former from case- 
comparison analyses did not reduce the levels of 
significance of the differences in aspirin exposure. 

If the analysis was restricted to those cases and 
comparisons with onsets in 1985, the difference in 
aspirin exposure (10/12 (83%) compared with 
32/133 (24%) respectively) was even more striking 
than among the two groups as a whole. 


Paracetamal No antipyretic Total 

No (%)t No (%)}§ No (%) 

7 (29) 12 (50) 24 (100) 
11 (32) 10 £29) 34 (100) 
5 (15) 6 (18) 34 (100) 
4 (14) 2 (7) 28 (100) 
27 30 120 


Groups dividec into (approximate) quartiles for st_tistical efficiency 


Trend p velues +} 00001, 40 07, 1) 003. 


Row totals do not add up as some subjects had eech antipyretic 
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p<0-05 (Fisher's exact test) 
p>0.-05 (Fisher’s exact test) 


ff SE if E fi 


Figure Preadmission symptoms ın cases of Reye’s syndrome and in companson patients expressed, for each symptom, as 
proportion of total subjects for whom information available (49-100% cases and 37-100% comparisons, depending on 


symptom) 


also had aspirin had been given non-aspirin salicy- 
late, compared with nine comparison patients, five 
of whom had had aspirin; the most frequent 
preparation was a teething gel containing choline 
salicylate. 

Analysis of antipyretic exposure by age (those less 
than 5 years compared with those 5 or more) showed 
that an excess of the cases of Reye’s syndrome had 
been given aspirin in each group, although in the 
older cases this difference just failed to reach 
significance (table 3). Conversely, among compari- 
son patients ın both age groups there was excess 
exposure to paracetamol but in the younger group 
significance was not achieved. 


Among London comparison patients, there was 
no difference in aspirin use when comparing white 
children with other ethnic groups as a whole. 

An analysis of aspirin use in England and North- 
ern Ireland separately was undertaken. In Northern 
Ireland all 14 children with Reye’s syndrome had 
received aspirin compared with 32 (38%) of the 
comparison patients (p=0-00002). In England, by 
contrast, 38 (49%) of the 78 cases had had aspirin 
compared with 16 (16%) London comparison 
patients (p=0-000004). Belfast comparison patients 
had received aspirin significantly more frequently 
than those in London (p=0-0014). All six cases of 
Reye’s syndrome in Scotland, three of the four in 


Table 3 Antipyretic exposure tn relation to age in Reye's syndiome cases and comparison patients 


Annpyretic 


Aged <5 years p Value Aged 5 years and over p Value 

Cases Comparisons Cases Compansons 

No (%) No (%) No (%) No (%) 
Aspirin 33 (49)* 4i (24)* 09-0005 30 (79) 7 (50) 0 07 
Paracetamol 24 (35) 84 (49) 0 07 3 (8) 7 (50) 0-004 
Total m age group 68 171 38 14 


*Includes 18/39 cases v 13/85 companson patients who were <1 year old, p=0-0008 


Table = 
inct-ded in 
risk factor study 
No of chilcen 1% 
Median age (montas) Ze 
Year of ont (Sok 
1981 7 
1982 14 
1983 34 
1984 3 
1985 li 
Country (%-) 
Englan- 74 
Northem Irclmd 12 
Scotland € 
Wales Z 
Repubt of Ireland é 
Mortality (3) 47 


Those mterv ewed were slighty sider anc had a 
more rec=nt onset than those excluded (table 1). 
Mortality was Figher in those aot included atter the 
mitial aporocca and there were nore cases not 
approached im Ireland. 


COMPARISON PATIENTS 

Of the ccnparson patients 10) were interviewed n 
Londen end &5 in Belfast; the med:an admission to 
interview interval was two days (range 24 hcurs~13 
days). Ome hundred and thirty three interviews took 
place in 1985, April to December, and 52 (all 
Belfast) mm 1986, January to mid Aon. 


COMPARAMELITY OF CASES AND CCMPARISON PATIENTS 

Cases of Rey2’s syndrome were older (tzble 2), but 
social cless distribution was similar. There were 
significar ly more white children mong th2 cases 
(97% compared with 84%, p=C-0006). The figure 
shows pr2adm ssion symptomatology: cases were 


Table 2 Age distribution of Reve’s syndrome cases 
and companiscn patients 














Age* Cases Comparsen patents 
Londoa Belfast Tetal 

No (%) No(%) W9(%) Nə (%) 
12 months. VOD G(s E (51) B48) 
13-60 morhs 29(27) BUI K4 3 (45) 
5-10 years 23 (22) wm 2 Q r) 
11-15 year 15 (14) 2 — 2 (1) 
Total 105 1€0 3E 165 





*Median ase of czse3 was 23 months median age of cempanson 
patients ws 13 months 


Preadmussion antipyretics in Reye’s syndrome 859 


sharac‘eristics of 264 cases of Reye’s syrdrome reported to the British Reye’s syndrome surveillance scheme 


Omuted from nsk factor study 


Approached Not approached 
44 114 
14 1] 
5 19 
31 32 
38 19 
18 31 
8 0 
75 57 
6 22 
6 7 
9 3 
3 li 
64 48 


significantly more likely to report headache, anor- 
exia, vomiting, abdominal pain, drowsiness, altered 
behaviour, and unconsciousness, while more com- 
parison patients had fever, rhinorrhoea, cough, and 
sneezing 

Mean (SD) length of preadmission illness was 8-4 
(8-5) days in the cases of Reye’s syndrome and 10-4 
(10-7) days in comparison patients. The family 
doctor, consulted for 92% of cases and 81% of 
comparison patients (p=0-01), prescribed one or 
more drugs for 84% and 81% of these, respectively. 
In the three weeks before admission, the mean 
number of drugs (prescribed and over the counter) 
received by the two groups was 2:2 and 1-9 per 
patient. Forty four (19%) of 230 drugs given to the 
cases were available for inspection, in contrast with 
four out of 344 (1%) given to comparison patients 
(all confirmed parents’ statements). Antibiotics 
accounted for 47 (20%) and 86 (25%) of all drugs 
given to the cases and comparison patients, respec- 
tively (p=0-24). 


EXPOSURE TO ASPIRIN AND PARACETAMOL 
Although similar overall proportions (72% com- 
pared with 68%, p=0-64) of cases and comparisons 
had received antipyretics, 63 (59%) cases and 48 
(26%) comparison patients had had aspirin 
(p<0-0000001), five cases but none of the compari- 
son group had been given two proprietary forms. 
Twenty seven (25%) cases had been given paraceta- 
mal compared with 91 (49%) comparison patients 
(p=0-00015). Fourteen (13%) cases and 16 (9%) 
comparisons had received both antipyretics. Fifty 
(79%) of the cases given aspirin had had this 
medication with no ill effects in the past. 

Six cases of Reye’s syndrome each of whom had 
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(1) ASCERTAINMENT OF CASES OF REYE’S SYNDROME AND 
COMPARISON PATIENTS 

Cases of Reye’s syndrome were ascertained by the 
BRSSS from voluntary reporting by paediatricians, 
other health professionals, parents, and from copies 
of death drafts supplied by the Office of Population 
Censuses and Surveys and the General Registry 
Office for Scotland. Parental permission for an 
interview was sought after agreement of their 
paediatncians and family doctors Comparison 
groups consisted of children admitted with acute 
febrile illnesses to two teaching hospitals—one each 
in South London and Belfast. 


(2) DATA COLLECTION 

Cases of Reye’s syndrome and London comparison 
patients were interviewed by the same person; two 
senior medical students conducted the Belfast com- 
parison interviews These took place in the homes of 
the cases of Reye’s syndrome; parents of compari- 
son patients were seen on the wards. A prepiloted, 
semistructured questionnaire was used to seek 
information from the parents of cases of Reye’s 
syndrome on social background, the child’s and the 
family’s medical history; symptoms, severity, and 
duration of the prodromal illness. Questions were 
also asked on risk factor exposure: (a) details of all 
medications given in the three weeks before admis- 


sion—for example, names (visual verification was. 


also requested), dates, dosages, and whether ever 
given before; (b) contact illness history; (c) travel 
history; (d) environmental exposures—for example, 
chemicals, insecticides, sick animals, and (e) diet. 
Finally, parents were asked about prior knowledge 
of specrfic risk factors. 

The comparison patients’ questionnaire was iden- 
tical to that used for the cases of Reye’s syndrome 
but omitted questions relating to risk factors other 
than medications. 


(3) DIAGNOSTIC CRITERIA 

Cases of Reye’s syndrome conformed to the BRSSS 
definition.!! As even with ‘typical’ histology this 
definition 1s relatively non-specific and distinction 
must be made from other encephalopathies,'* each 
case was also allotted a score (see appendix). This 
was based on all the clinicopathological features of 
Reye’s syndrome and was an arbitrary measure of 
how closely the patient fulfilled the diagnostic 
criteria. Scores ranged from zero to 17—low scores 
reflecting those in whom the diagnosis was not 
confirmed and maximum scores reflecting patients 
who were characteristic in all aspects. Scoring was 
done without knowledge of rsk factor exposure. 


+t 


Comparison patients consisted of previously 
healthy children with an acute febrile respiratory, 
intestinal, or other (infectious) illness who did not 
develop Reye’s syndrome. Any selection was en- 
tirely dependent upon interviewer availability 


(4) DATA ANALYSIS 

Completed questionnaires were coded, entered on 
computer, and checked for coding errors using a 
quality assurance sample. Statistical analysis was 
performed using the ‘Minitab’ package and prob- 
ability values calculated using Fisher’s exact test 
(two tailed). 


(5) ETHICAL APPROVAL 

This was obtained from the ethical committee of the 
Public Health Laboratory Service and from the 
appropriate ethical committees for the comparison 
group studied. 


Results 


CASES OF REYE’S SYNDROME 

Altogether 264 cases were reported to the BRSSS 
between 1 August 1981 and 31 July 1985 when 
recruitment to the risk factor study terminated. The 
parents of 106 patients were interviewed between 
April 1984 and October 1985. The median admission 
to mterview interval was 10 months (range, 11 


-days—5-7 years). 


Fifty one of the interviewed cases had had 
histological examinations all of which showed 
changes characteristic of Reye’s syndrome. Of 56 
survivors, 10 had sustained severe and two minor, 
neurological damage. There were two patients with 
juventle chronic arthritis (an unexpectedly high 
prevalence) who were being treated with long term 
aspirin at onset of Reye’s syndrome 

The physicians of 44 others were approached but 
these cases were not included for the following 
reasons: because of the parents’ emotional state 
permission to interview was refused by the medical 
attendants of 13, and in one case the parents 
themselves refused; 26 were impossible to contact; 
in two the diagnosis was revised after the initial 
approach, and in two others the study ended before 
the interview could be arranged. 

In the remaining 114 cases the medical attendants 
were not approached for various, mainly administra- 
tive reasons—for example, the family doctor’s name 
Or parental address were unavailable (n=43); the 
report was received after data collection had ceased 
(n=17); the geographic location was incompatible 
with the approaching end of the study (n=13), 
diagnostic revision was already established (n=22), 
and diagnostic uncertainty (n=19). 
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SUMMARY The parents of 106 childrer who had had Reye’s syndrome and those of 185 
comparison children whe had feorile illnesses were interviewed in order to compare preadmission 
medicaticn exposure rates n the two g-oups. Although comparable proportions of case and 
comparison patients hac taxen antipyretics in the three weeks before admission, a significant 
excess of cases (59% compered with 26% in the comparisons) had been given aspirin, whereas 
significar-ly more comparison children (49% compared with 25% in the cases) had taken 
paracetamol. There was an excess exposure to aspirin in children under 5 years of age; the excess 
observed in oider patients pust failed to reach significance. Separate analyses within Northern 
Ireland ead England also snowed a case-comparison difference. A significant correlation was 
shown b:tween aspirin (but not paracetamol) exposure and the closeness with which cases 
conformed to the diagnostc cr.teria of Reye’s syndrome, measured by an artibrary score. 

The many difficulties of conducting aud interpreting the findings of an epidemiological risk 
factor study of an association between aspirin and Reye’s syndrome are reviewed and 
emphasised. Inherent biases were presen: in this as in previous studies and it did not conform to 
the clessizal case-control design Nevertheless the findings suggested that an association between 


Reyes s,ndrome and preadmission aspirin may exist in some children. 


Reye’s syndrome is a rare, serious childhood 
encephalcpathy preceded by a viral prodrome 
and essodated with curioushy selective epatic 
dysfuncztica.! Although its aetiology and pattophy- 
siology arz poorly understood, zausetion is believed 
to be mul€factorial.? Various toxic agents have been 
implicatec, including aflatoxirs, insecticides, and 
their emusifiers. An association with asoinr, first 
mooted 27 years ago,’ was a >onsistent finding in 
five case--ontral studies condacted in the United 
States “rom 1978-86.** Although these studies have 
been critinsed,’ '’ the strength and consisteacy of 
the evidence was such that m 1935, the United 
States puolic health authorities required warning 
labelling ca aspirin-containing products and in tiated 
a public e-cucation campaign agaims: use oT aspirin in 
children vath feverish illnesses 

The Enxtish Reye’s Syndrome Surve llance 
Schems (ERSSS), which beganin August 198", is an 
ongoing int venture of the Br-tish Paediatric 


Association and the Public Health Laboratory Ser- 
vice Communicable Disease Surveillance Centre." 
Its principal aims are to document the epidemiology 
of Reye’s syndrome in the British Isles and to 
provide a case registry for future more detailed 
studies 

This report, based on cases notified to the 
BRSSS, presents some of the findings of a two year 
risk factor study. The aim was to collect detailed 
preadmission data in cases of Reye’s syndrome in 
order to generate aetiological hypothesis that might 
then be tested in controlled studies. Initially the 
study was designed to gather information on a wide 
range of possible risks rather than to focus on any 
single hypothesis. After publication of the fourth 
(pilot) study from the United States’ and prelimin- 
ary analysis of our data, however, it was decided to 
recruit two comparison groups of patients in order 
to clarify findings m relation to preadmussion 
medication 
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Unfortunately in the past, and sadly still in the 
present, bereaved parents are not helped as much as 
they could be by professionals who block the reality 
of the experience by misplaced kindness because 
they try to spare parents the pain of seeing and 
holding, for example, a malformed baby. We have 
now learnt, however, how to clothe such a baby 
to make it easier for the parents. The routine 
photography of all stulborns, and now even mis- 
carriages,!° |! and practices such as giving parents 
the baby’s name tag, lock of hair, or other momento 
shows how much progress has been made. While an 
experienced and interested midwife, paediatrician, 
obstetrician, or social worker can provide help, 
everyone who is in contact with the family needs to 
be aware of the loss and the need that bereaved 
parents have of empathy for their state of mind and 
feelings. 

Right from the start, with the first suspicion that 
there may be something amiss, a recognised and 
identified professional should be immediately avaıl- 
able and it should be someone who hopefully will be 
available subsequently. From a practical point of 
view each team should try to evolve a first, second, 
and third person to be ‘on call’ for such help. The 
skills required are an interest in such needs and the 
ability to share with parents their grief. We are not 
all made for this work, but much of it can be taught 
and learnt, and if for personal reasons and one’s 
own life events, we are not comfortable or suited to 
undertake this onerous task, we should be honest 
and say so, otherwise it 1s neither fair to parents or 
to ourselves. 

The acute intensity of the moment of realisation 
calls for special skills, as when an infant 1s unex- 
pectedly stillborn, when the ultrasound shows an 
abnormal fetus, or the amniocentesis shows abnor- 
mal chromosomes. We should recognise the subjec- 
tive anxiety and fear that such situations can 
engender in jumor nursing or medical staff and a 
protocol established for help from a named and 
identified senior member of staff. 

In practical terms every member of the hospital 
staff should know that a bereavement counselling 
service is available, where ıt is held, and how 
appointments are made. It has always been my 
practice to arrange for the parents to see the 
consultant obstetrician who was ın charge of them in 
the first instance and to see them myself soon after 
they have seen him whenever possible. The fact that 
both parents are invited together recognises how 
much they are both involved; so often I find fathers 
are left out. I find that a minimum of 45 minutes is 
almost always needed: at this initial interview time is 
necessary for the weeping and comforting that take 
place. A lot of the time may be spent ın silence, as 
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an acceptance of the poignancy of their feelings 
which makes talking difficult. I learnt by experience, 
after many mustakes, when to try to break the 
silence with an open ended remark such as ‘many 
parents have ideas about why their baby died, which 
they think might sound foolish—a parent once asked 
me if ıt could have anything to do with the dog next 
door having been ill?’ I find it easier at such 
interviews when I sit alongside them and not behind 
a desk. I was puzzled how best to make notes. J even 
tried taping the interview, but the secretarial time in 
transcribing such tapes proved prohibitive, as did 
the editing of them. Eventually I found that jotting 
down the main features of the interview immedi- 
ately after they had left proved best and most useful 
when discussing this at the perinatal meeting and in 
the confidential letters to their general practitioner 
and the appropriate local health authority (with the 
parent’s permission). 

When bereaved parents talk things over with a 
counsellor—who may be any member of the hospital 
staff, chaplain, psychiatric social worker, or midwife 
as well as the obstetrician or paediatrician—it may 
not be easy for them as they will be burdened with 
painful emotions. What they choose to talk about is 
obviously what they are thinking about and what 
matters to them. Over the years I developed an 
operative check list of 1tems I found of importance 
to them in their day to day living as well as in the 
future, and I bring up these subjects when the 
parents appear to have finished their choice of 
conversation. These items include for example: 
what siblings think and feel and how best to include 
them in the experience as their needs are unfortu- 
nately too often overlooked or underestimated and 
they can suffer in their bewilderment immediately 
and, most importantly, for a long time afterwards. 
There is also the ubiquitous embarrassment and 
discomfort that parents, relatives, friends, neigh- 
bours, and shopkeepers often experience, the im- 
pact of anniversaries; information about local sup- 
port groups; and the time needed for adequate 
mourning before the next pregnancy and, above all, 
access for further counselling The skill required for 
such counselling ıs not easily acquired and the 
lessons learnt from mistakes prove invaluable for 
the future, albeit very uncomfortable at the time. It 
requires more than just the ability to listen, for one 
has to learn to hear what 1s being said and not being 
said, and what may possibly lay behind what they 
are saying and asking. More comes up for discussion 
than just the event and the quality of the marriage, 
and the parent’s relationship has a considerable 
bearing on the support they can give and receive 
from each other. 

The reason for the baby’s death and the mnforma- 
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tion parents require is im> rtant, but ın practice not 
as much as I thought wher I starte@ At first I 
thocght that this would be < pz-1ority and I arranged 
for che first appointment o be six weeks after the 
bab.’s death in order to have the report of the 
postnortem examination tb hand. Vrigg-esworth has 
poirzed out succinctly how opportunities for patho- 
logizal examination are still missed in the present 
day and what needs to >s done to :mprove the 
situstion. 

Ta see, to hold, and -c name the kaby, and to 
disc.ss funeral arrangements have become part of 
everyday practice in an 27er creasing number of 
mat=rnity units. 

Taere is a natural inclo thon on evervbody’s part 
to try to wipe out the past enc its pain ard advise the 
parents to try for another baby as quickly as 
poss ble Understandable és this reaction 1s, we have 
now learnt that such < ‘replacemen’ does not 
acheve tne desired ai. Without = period of 
adecuate mourning, whick should te a- least six to 
mne months, the moth2~’s unresolved grief can 
resurge and with even greater force when the new 
bab. is torn. It is not zasy to know when the 
morning process 1s sufff-ent.y over tc embark on 
the -ext pregnancy as the eprarent recovery may, in 
fact be a state of demal Pregnancy prevents 
adecuate mourning and apart from tie mother’s 
resurgent 2rief the effect 51 t22 new baby of being a 
repl=cement can seriously affect the cKild’s gender 
and .dentity.!* There are thos2 who faz. to respond 
to tve help we offer themt. Despite frequent coun- 
sellimg sessions they may mot siow progress and this 
‘patzologizal grief’ may 12ed more expert help, 
perhaps from a psychiatrss: with a special interest in 
pertaatal death. 

L.<e so much in this mew Aeld further study and 
enqiry are needed. Past life events may render 
pareats more susceptible and vulnerable than others 
to  permatal bereavement. The identification of 


these events, which may include perinatal bereavi 
ments in previous generations, could alert us to b 
more prepared to pay special attention to suc 
families rather than be taken by surprise at th 
otherwise inexplicable ‘over reaction’ to this loss 

What has happened up to date 1s most heartening 
and encouraging. The help parents and families are 
now receiving 1s very worthwhile on humanitariam 
grounds and by its mental health preventive influ- 
ence. The benefits of research in this challenging 
field will add greatly to the wellbeing of such 
families in the future. 
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Hospital paediatric staffing 


Sir, 

Dr Nelson’s call to the Bntish Paediatric Association 
(BPA) to fight for improved medical staffing levels in 
district hospitals ts most welcome ' I share his disappoint. 
ment with the BPA’s response” to ‘Achieving a Balance” 

which fails to acknowledge the fact that the present 
situation ın many district hospitals ts totally unsatisfactory 
I would like ta describe two tssues concerning staffing 
levels that concern me 

Firstly, the position regarding numbers of senior house 
officers We are more fortunate in this district than 
Gateshead In cooperation with local community child 
health services we have secured adequate intermediate 
cover by the establishment of two ‘experienced’ senior 
house officer posts in addition to retaining, thus far, one 
registrar post By so doing we have been successful tn 
meeting the increasing demands on the service including 
that of providing intensive care for 4000 annual deliveries 
These posts provide a comprehensive training—including 
community paediatrics appropnate for future consultant 
hospital and community paediatricians—for doctors with 
one or more years previous paediatric experience Un- 
fortunately I suspect that many ‘teaching’ hospital con- 
sultants do not acknowledge the value (or indeed the 
existence!) of these posts and therefore would discourage 
their senor house officers from applying for them. 

As a result suitable candidates are difficult to attract. In 
the same issue of the Archives Drs McDowell and Gregg, 
writing as members of the Medical Womens Federation, 
stress the importance of district hospital experience in 
paediatric training * Such experience ıs available in many 
hospitals at ‘experienced’ senior house officer level 

In the past seven years, of a total of eight ‘expenenced’ 
senior house officers who have worked 1n this unit two are 
now consultants in their country of origin (Greece and 
Syria), and two are well on their way to becoming so 
having moved on to teaching hospital registrar posts. Two 
others (of more recent ‘vintage’) are registrars with MRCP 
part I in teaching hospitals One has become a general 
practitioner with hospital sessions as a hospital practitioner 
in paediatrics and one has changed to anaesthetics with the 
intention of specialisation in paediatric anaesthesia and 
intensive care These posts have therefore neither contn- 
buted to the ‘bottleneck’ in the hospital career ladder nor 
turned out to be ‘dead end jobs’ Dr Jackson informs us 
that the BPA ıs currently conducting ‘a comprehensive 
survey of paediatric manpower’ but I suspect this does not 
include the senior house officer grade and in particular the 
‘experienced’ senior house officer grade The need for, and 
value of, these posts should be acknowledged (in the 
presence of a continuing ‘freeze’ on registrar posts) and 
their job content evaluated to ensure that they meet 
training requirements. Some posts could be converted to 
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‘overseas doctor’ registrar posts, although I cannot share 
the BPA’s apparent belief that there is an ample supply of 
candidates. 

Secondly, the other aspect that concerns me 1s the 
duration of training, which I believe is a deterrent to 
embarking on a career in hospital paediatrics I see 
evidence of a dwindling in numbers at this tıme One factor 
contributing to the problem ıs the apparent requirement 
for those ın traming to ‘get an MD’ before being 
considered for a semor registrar post Not only does this 
lengthen the training period by two or three years, in most 
cases it 1s Inappropriate and barely relevant except for a 
minority who see their future in academic medicine and 
research More appropriate clinical research opportunities 
should be provided concurrently with normal registrar and 
senior registrar training. This requirement for an MD 
seems to have developed tnsidtously without debate, and 
should be reversed, if we are to continue to attract suitable 
young doctors into our specialty 

I think I speak for many district hospital consultants in 
expressing my fears for the future of our services and hope 
that our Association will respond vigorously. 


References 


' Nelson R Medical staffing in paediatric departments in district 
general hospitals Arch Dis Child 1988,63:96-7. 

? Jackson ADM. Hospital medical staffing Arch Dis Child 
1987 ,62:872 

3 DHSS/JCC Manpower Inmuitiatrve Hospital Medical Staffing 
achieving a balance Br Med J 1986,293:147-51 

4 McDowell HP, Gregg J Hospital medical staffing achieving a 
balance Arch Dis Child 1988;63:1034 


L G Evans-Jones 
Department of Paediatrics, 
Countess of Chester Hospital, 
Chester CH2 1BQ 


Dr Appleyard (convenor of BPA Manpower Committee) 
comments 


As Dr Nelson has wntten,' ‘Achieving a Balance” has 
provoked the Bntish Paediatric Association (BPA) to pro- 
nounce on the paediatric staffing needs m each health 
district, both in hospital and in the community * Bearing in 
the mind the good points raised by Dr Evans-Jones, we did 
insist on the inclusion of paediatrics among those specialties 
who required a ‘safety net’ This has exposed the current 
total inadequate provision of ‘intermediate’ paediatric 
resident staff, of which I am only too aware as a district 
general hospital paediatrician running an acute service 
without any registrar support Shortly, district working 
parties are likely to be set up to review the ‘safety net’ as 
well as jumor hospital doctors’ hours. It 1s val that all 
paediatricians put forward their own proposals for inter- 
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mé=diate cover in their owa heel-h distr-ct znd insist on this 
provision by the healzh avthonty in line vith the national 
agseement. Dr Evans-Jowes suggests thet semior semor 
hease officers could be one of the ‘options’ for this 
intermediate level care, together with visting registrers, 
caze: registrars, and senior registrars Caseer and visiting 
regstzar posts will in future have to be part of the same 
recognised rotation Visitmg registrar poss will be open 
exc. usively to foreign ned:cal graduates, who will be able 
to =-ay 1n this country for tke duration of their training only 
(up to five years or. lumited registration) There are 
curmently some 115 foreigm medical graduates occupying 
the-287 paediatric registrar posts. It is likely that there will 
be 1 minimum of 100 posts available for visiting registrars 
The-e is no manpower limitation, however, on the 
numbers of visiting registrars envisaged ir ‘Achieving a 
Balance’ The initiative taker by the EPA must be 
mathed by local action from paediatricians in the regions 
to <Onstruct appropriate traincg programmes for the 
present and any future visit ng rezstrar appointments 

Ansticipating the likely consequences of ‘Achieving a 
Balence’, and the increased authority of the -oint Planning 
Advso-y Committee (JPAG}, the BPA Maapower Com- 
mitt, after careful consultation and ‘piloting’, carried out 
a néionwide comprehensive survey o- pasdiatric man- 
power in 1986 The results—avadable to al members— 
have been collated and used in our submassion to the 
JPA. Protessor Forfar. the President of the BPA, and I 
gave oral evidence on behalf cf the Royal College of 
Phys.cians. We found that tte Department cf Health and 
Soca Security (DHSS) figures seriously uncder-recorded 
the n-mòber of consultant pae“hatric career opportunities n 
Englend and Wales (the BPA survey in 1986 -ecorded 744 
consttants, the DHSS 629 consu'tants) This discrepancy 
is namaly due to the DHSS fai ure to record thz ‘paediatric’ 
specie ists. The first request of the DHSS to the regional 
healt: authcrities regarding future 2ew consu tant paedia- 
toc pists did not include a sign ficant number in com- 
unit; child health The DHSS cfficers hare therefore 
been z10rtchanging our specialty in thei zalculations for 
the need for future training posts 1n the nex six months 
they w ll be consulting Regiors as to whether zhey would, 
if cffe 2d, be able to create extra senior registrar posts in 
ccoimcnicy child health It is important, the-efore, that 
this inciative 1s seized by paed_atricians in all tae Regions 

The IPAC have had their terms of reference extended to 
include paediatnc registrars. These ‘figures’ will be the 
subiect df their scrutiny next year. Tke Coural of the BPA 
has wely already decided to init.ate a furth2r detailed 
study al paediatric manpower requirements tn cach health 
dis-rict z0 provide us witk the weapons to fight for our 
specialtr’s needs. We evertual v achieved a ore hundred 
percen response from our 198€ survey and we ere looking 
for the zame commitment from pa2diatriaans again this 
year 

For te BPA to be successu] it 1s essential that all 
paechatmcians are involved in the manpower planning 
process =nd keep up to date wih the fast moving events, 
not onl= tarough our BPA Newsletter, but with their 
regional representative on the BFA Counci! regional 
advisers in paediatrics, and chainren of thei regional 
paediatr> advisory committee and any traning sub- 


committee, so that a coordinated paediatric response can 
be made in each region. 
In the December Newsletter I suggested the following 

checklist 

(1) See whether your health district is going to 

convert senior clinical medical officer posts into 

consultant paediatncians (community child health) 

posts over the next few years 

(2) Make sure these are included in your district plan 

so that the numbers can be counted centrally by the 

regions 

(3) Insist on a proper ‘safety net’ in order to run the 

acute paediatne service in your health district. 

(4) Urgently activate your regional paediatric com- 

mittees in association with university teaching hospitals 

to institute competitive schemes for ‘visiting’ registrars. 

‘Achieving a Balance’ is an important document. It 

could enable a significant improvement in paediatne 
manpower to occur providing each one of us in paediatrics 
takes the initiative On the other hand, 1f we fail to get to 
grips with the detail and do not become involved locally in 
our own districts, our specialty could suffer significantly in 
the new planning process. 
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Precocious and premature puberty 
associated with treatment of acute 
lymphoblastic leukaemia 


Sır, 


We have read with great interest the article by Dr Leiper 
and coworkers regardıng pubertal development and 
growth after treatment for acute lymphoblastic leu- 
kaemia ' Their results agree, on several important points, 
with our earlier findings on disturbed pubertal growth in 
giris after acute lymphoblastic leukaemia * 

There are, however, some methodological differences in 
the two studies which make direct compantson difficult. All 
the girls in our study were followed until menarche, and 
are in this respect comparable with the group of 55 girls in 
Dr Leiper’s study, used for relating the age of onset of 
treatment to age at menarche (his ref 1, fig 3) 

Menarche ıs the single point in the pubertal develop- 
ment which 1s easy to date precisely, and as such perhaps 
the most suitable for comparisons of puberty. It would be 
interesting to know the mean age for menarche in Dr 
Leiper’s subjects Girls who showed pubertal development 
in close connection to the diagnosis should of course be 
excluded. 

The significantly lowered mean age at menarche in our 
subjects was not due to precocious puberty in a few cases 


+ 
wh 


but rather to early-normal puberty in the majority of girls ? 
One wonders why Dr Leper did not analyse in more detail 
the growth and development of the well defined group of 
girls who attained menarche and instead formed a selected 
group with evidence of early pubertal maturation. 

Interestingly enough, the growth pattern of the gurls 
followed to final height who were reported in Dr Leiper’s 
article, agrees very well with the results presented by us ” 
Dr Leiper and coworkers do not analyse the growth data of 
the 55 girls who attained menarche In our study the 
average height decreased from —0 5 SD before puberty to 
a mean final height of —1 5 SD. This loss ın stature was 
due to a subnormal growth spurt. - 

Analysis of spontaneous growth hormone secretion 
during 24 hours indicates that girls treated for acute 
lymphoblastic leukaemia, including cerebral radiation, 
have severely blunted growth hormone secretion already 
before puberty (C Moell et al, unpublished data). Growth 
at that time, however, 1s normal. 

The growth hormone insufficiency of these girls seems to 
be relative and manifests itself only when the increased 
demands for growth hormone during puberty cannot be 
complied with In patients who lack an adequate growth 
spurt the onset of early puberty will cause additional 
impairment of final height In this respect we agree with Dr 
Leiper that precocious and premature puberty can be an 
important factor in contributing to short stature in girls 
treated for acute lymphoblastic leukaemia 
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Drs Stanhope. Leiper, and Chessells comment. 


Unfortunately, the paper by Dr Moell and coworkers was 
received after our manuscript had been submitted. We 
agree with most of their findings but we wish to indicate 
several important differences. 

Four of the 10 patients described ın Dr Moell’s paper 
had received craniospinal irradiation and it 1s not appropri- 
ate to include these children ın the analysis of peak height 
velocity without data on sitting height and subischial leg 
length growth velocities. Moreover, the fields for spinal 
radiation ın early childhood may well have included 
Ovarian tissue. No data were given for the onset of puberty 
in the patients described by Dr Moell’s group. The fact that 
the patients were all girls 1s interesting, however, and 
supports our hypothesis for the difference ın timing of the 
onset of puberty in normal girls and boys.! We excluded 
patients who had developed early puberty soon after 
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receiving cranial irradiation, as stated in our paper, mean 
age at treatment was 4-0 years (range, 1-4-7 8) whereas 
mean age for the onset of puberty was 8 8 years ın the girls 
and 9-3 years in the boys 

Although menarche ıs an easy event to date precisely, ıt 
has little physiological meaning Menarche does not 
usually indicate the onset of fertility and the mechanism of 
a uterine ‘withdrawal bleed’ ıs simple compared with the 
intricate endocrine events preceding an ovulatory cycle 
We only used menarche retrospectively to correlate the 
timing of cranial irradiation and sexual maturation. 

We agree with many of Dr Moell’s comments about the 
growth of children with acute lymphoblastic leukaemia 
treated with prophylactic cranial irradiation; the predom:- 
nant loss in height of such children is during the pubertal 
growth spurt Although sex steroids are synergistic with 
growth hormone, the onset of the pubertal growth spurt is 
contemporaneous to a large increase in growth hormone 
pulsatility and indeed growth during puberty correlates 
with growth hormone secretion ? It is not surprising that 
the predominant impairment ın the growth of children who 
have growth hormone insufficiency secondary to cranial 
irradiation ts during the pubertal growth spurt.? | 
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Increasing medical burden of 
child abuse 


Sir, 


I share Drs Sharma and Sunderland’s concern about the 
increasing medical burden of child abuse ' In Central 
Birmingham Health District, with 43 000 children aged up 
to 15 years, health visitors now attend over 300 child 
abuse case conferences annually We too are expenencing 
an appreciable increase tn referrals which subsequently 
prove to be unfounded. School and nursery staff have 
heightened awareness, but this has increased the rate of 
false positive referrals. It 1s well recognised that identified 
child abuse ıs more common ın children from socially 
deprived backgrounds Such children are also more likely 
to sustain accidental injuries My concern 1s that an 
unexplained bruise found on the inner city child of 
inarticulate parents, socially distanced from professional 
staff, may be much more lıkely to result in a child abuse 
investigation than an identical bruise in the advantaged 
child of middle class parents. 

The circumstances which lead families to abuse their 
children are complex, and not confined to particular 
classes of society I cannot agree with Sharma and 
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Sunerland’s concluding pa~egraphs, which have political 
cver ones and are largely ucsupported by exidence. I find 
it of2nsive to read of ‘a subztass that can ory better itself 
ty znking further.’ There ıs ebundant <vidence that 
parents, even in the most dificul- circumstances, have high 
sianzards “or their children znd strive to achieve these.* 
The zoncept of the cycle of d2 orivetion has bc en vigorously 
chalenged by those who stness that it is the structures of 
sociecy, rather than individ.ds, which are most to blame 
for ceprivation.? 

Bploagical factors may be aapcrtant bat I cannot see the 
relevance of lactating hamscers. Other mammals defend 
their young with vigour I had consid2red satisfactory 
housng a basic human ngt Waat ‘misuse’ of housing 
zoul? justify restriction of areata! nights? Thanks to 
AIDS, access to contracepticr is creer than it nas ever been 
Dut fas is unlikely to affect the fertility rate of biologically 
-mm=ture young people. On a gictal sca.e, tre elimination 
of poverty has proved a far mare effective contraceptive 
than the condom 
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Drs -harma and Sunderland corment: 


Comnunicetions after the putiicetion of our saper on the 
lncressing Medical burden ol hild abuse heve saddened 
ts by zoafirming both the incceasing suffering and also the 
incre.sing amount of medical nme which ts bang diverted 
from sick children by this small mimonty of familhes 
A thcaga all demograph c varmabbes were rep-esented, we 
could nct refute the conclusion oT others har most of the 


grievously maimed come from ulegitimate and ill educated 
families “ In Bradford, two thirds of proved abuse oc- 
curred ın a small minority predicted to be at risk, and those 
receiving most attention from social workers and health 
visitors fared worst ? We are aware of the authority which 
endows ‘basic human rights’ but are sufficiently aged 
parents to know that nghts carry responsibilities. We have 
recently been asked by a teenage mother for help to attain 
two further pregnancies (in order to obtain more housing 
points), and, separately asked to advise a social worker 
who displaced a handicapped child from nursery because a 
stepfather had threatened to smash his baby’s skull if it 
wasn’t in the nursery within 24 hours. Hard cases require 
hard decisions Reviewing unpleasant options caused us 
professional discomfort but this was nothing compared 
with the real pain endured by these children Itis no longer 
acceptable to blame ‘the structure of society’ nor 1s it 
acceptable to use our political beliefs to protect ourselves 
from examining received dogmas. 

We are saddened that some professionals are still being 
sucked into the tempting option of sacnficing the child for 
the greater good of the family Paediatricians alone claim 
primary responsibility for the child’s case-—general practi- 
tioners usually serve the whole family and are under ethical 
restraints on disclosure; health visitors are trained to think 
of the whole chent group/family, social workers by training 
and statute consider the family as the pnmary client. Only 
paediatricians consider the child’s health as paramount and 
all else {including the family) as secondary to this 

We trust that our representatives will note these figures 
and press for greater resources New strategies are needed 
to control this toll of violence. Child abuse has elicited 
spasmodic concern in the past and yet there is limited 
ability in the system to meet the needs of children in 
trouble, which 1s our paramount concern. 
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ces in Pediatrics. Vol 34 Edited by 
arnass, A M Bongiovann, G Morrow, 
a, and A M Rudolph. Pp 463: £45-00 
rack Wolfe Medical, 1988 ISBN 
1-0511-8. 
opics covered in this American volume 
___ither different from those covered by 
986 Recent Advances in Paediatrics, 
overlapping in the three areas of 
| abuse, paediatric intensive care, and 
1eonatal brain 
¢ section on sexual abuse has a helpful 
int of the paediatrician’s examination 
clear black and white photographs, 
ding a full section on sexually trans- 
xd diseases, the legal aspects in the 
ad States, however, differ from ours 
review on shock in the paediatric 
nt is clear, comprehensive, and bal- 
.d. The chapter on treatment of viral 
<tion—dealing with influenza, res- 
tory syncytial virus and the herpes 
ses—ireviews the experimental work 
. gives clear indication of clinical rele- 
«<e There are three authoratative neo- 


il chapters on cerebral blood flow in° 


«tion to periventricular haemorrhage, 
«nonary oedema in premature babies, 
et breast milk jaundice they contain full 
punts of experrmental work but have 
: relevance for climcal practice. The 
s of oncogenes and suppressor genes in 
an neoplasia, tumour cell ganglrosides, 
ects ın carnitine and mitochondrial fatty 
1 oxidation are not subjects that often 
ses the reviewer great anxiety (perhaps 
, Should) and these chapters are hard 
_ ding Nor does the pathogenicity of 
obic bacteria seem to be a major problem 
s side of the Atlantic There ıs a useful, 
«aught provoking article on suicide Many 
‘rapeutic disasters result from the un- 
ucal application of advances, none more 
than in neonatal medicine Strangely, 
- excellent chapter on neonatal 1atro- 
esis makes no mention of many of the 
Lplications of intensive neonatal care A 
ption of five programmes of children’s 
ary health care was interesting but not 
evant for Bntish readers Apparently 
ponte on therapeutic advances ts a 
ent feature of these volumes and 1s 
xcellent review. 
E-sections within articles are clearly 
d. The references are almost ail 
pe and up to 1986. Reviews of 


b 


advances need to be unbiased, interesting, 
clear, and relevant. This book mainly 
meets these criteria but some of the topics 
do not seem very relevant to a general 
paediatrician in this country At two thirds 
the price, the Recent Advances in Pae- 
diatrics 1s the better buy for paediatricians 
at all levels over here 
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Lecture Notes on Immunology. By 
W G Reeves. Pp 197. £8-50 paperback 
Blackwell Scientific Publications, 1987 
ISBN 0-632-00776-1 


This book is an introduction to basic and 
clinical immunology for medical students 
and postgraduates. The style 1s annotated 
and deliberately didactic which is justifi- 
able at this level Controversial areas are 
indicated on occasions, and this could have 
been done more often without detracting 
from the presentation Key words in the 
text are pmnted in bold type, which is 
useful for reference. Appropriately, sug- 
gestions for further reading lead mainly to 
other text books and reviews, though those 
wishing to pursue the subyect would prob- 
ably welcome a quide to the more impor- 
tant immunology journals. 

The first chapter provides a concise 
overview, amounting to a definition, of the 
nature of immunology. The book then 
divides into two sections The first of these 
outlines, in eight short chapters, the com- 
ponents of the immune system and how 
they work Each chapter ts clearly set out 
and illustrated with simple and informative 
line diagrams. Terms and concepts are well 
defined and explained Despite the di- 
visional approach, the importance of coop- 
eration between the components of the 
immune system in dealing with pathogens 
is strongly emphasised This emphasis 1s 
continued in the second section, which 
consists of six generally longer chapters on 
immunopathology The chapter on ım- 
munodeficiency will be of particular ben- 
efit to the trainee paediatrician. He or she 
could have argued, however, for more 


coverage of the protection of the infant by : 


transplacental immunoglobulin, breast 
milk, and routine immunisation schedules, 
which have theoretical and practical 1m- 
plications for the whole of clinical im- 
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munology There ıs no separate chapter on 
the immunopathology of infection, but this 
is well covered throughout the text, with 
the notable exception of congenital infec- 
tion There 1s no mention of the congenital 
transmission of the human immunodefi- 
ciency viruses in the short section on 
AIDS The value of the book, however, 
outweighs its defictencies and can be re- 
commended to those seeking a sound ın- 
troduction to basic clinical immunology 


G MORGAN 


Clinical Trial Protocol Notes. Wessex 
Medico-Pharmaceutical Group Pp 116. 
£4 paperback. The Wessex Medical School 
Trust, 1987 ISBN 0-9512430-0-4 


This model of a protocol for a drug trial 1s 
intended not only for trialists but for 
members of ethical committees It is most 
suitable for multicentre trials ın adults but 
is also a useful guide for smaller single 
centre studies On the steering committee 
of 14 there ıs no paediatrician which is a 
pity as the legal and ethical issues of 
research in children differ from those in 
adults The protocol is set out as a form 
with section headings on the left hand 
pages, with guiding notes on the nght, and 
covers all the appropriate aspects of a trial 
from subject selection, trial design, and 
Statistical analysis to financial arrange- 
ments The appendices devote five pages to 
statistical design and 21 to ethical and legal 
issues of interest mainly to drug com- 
panies 

This 1s a good aide memoire for anyone 
designing a clinical tnal, whether it 1s to 
examine the effect of a drug or another 
treatment More emphasis could be placed 
on the proper enunctation of the hypoth- 
eses Is it proposed that new treatment is 
better than placebo or old treatment and 
the trial designed to identify confidently 
how much better the new treatment 1s? Or 
Is it proposed that the new treatment Is as 
good as the old one and the trial designed 
to show confidently that the new treatment 
could not be more than minimally worse 
than the old treatment and thus a reason- 
able substitute? Both hypotheses can of 
course be tested but it ts important for the 
investigators at least to understand the 
questions. 
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Tze documentation of ecverss events 
rather than the legal implica ions of such 
events also deserves more emphasis. One 
oZ tle purposes of a clinical trial ts to 
compare adverse events durias drug treat- 
ment with adverse events occurring coin- 
ciden-ally or due to the disease irrespective 
oftreatment The patient of co_rse must be 
infornesd of all reasonable anx etizs about 
sid2 eects However, it ıs not encugh to 
say ‘Tas treatment may make you sleepy 
or comtipated’ It is better ic sey “This 
treatment mey make you sleery or keep 
you awzke; ıt may make you co1sticated or 
give you diarrhoea.’ Discussicr with the 
patient about serious and permerant side 
effects 3 a different matter. 

At £- this is a good buy iris not a 
substitutes for e thorough underetancing of 
the desen of clinical tnals, and ethical 
committees should not be persraded that 
because =n impressive and thoro igk pro- 
tocol has been filled out the tra s reces- 
sanly sciantifically valid 
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Liver Disarders in Childhood. 3: A P 
Mowat Pr 408 £40 hardback But eryorth 
Scientific Ltd, 1987. ISBN 0407—068- 80-7. 


This book E thg second edition of ax olume 
that first apoeared in 1979 As sucn if Aas 
been comp=tely revised and updated to 
include the major advances thac have 
occurred ir the intervening penod!. In 
addition, there 1s a new chapter 33 the 
subject of liver trarsplantation. It 1s written 


primarily fo> clinicians, especially pazdia- 


tricians, paectiatric surgeons, and gastro- 
enterologists but itis also aimed at petno- 
logists, bioccemusts, and laboratory re- 
search wcrkes who are involved in. aver 
disease ir. cotldrer A lack of clrical 
training will not inhibit easy understamcing 
af the relevare sections, particularly Wrose 
related to inborn errors of metabolist in 
which the tioc emstry is explained in cl2ar 
terms 

The book cen locsely be divided Irto 
chree sections. The first two chapters deal 
maith the aratcny ard physiology of te 
fiver and bil.ary tract, and the last two vth 


the laboratory assessment. and investi- 
gation of hepatobiliary and biliary tract 
diseases. These last two are perhaps best 


read before embarking on the bulk of the ~ 


book that consists of 20 chapters that cover 
the whole range of disorders of the liver 
and biliary tract Some of these deal with 
conditions such as hepatitis and cholestasis 
in infancy, fulminant hepatic failure, 
chronic hepatitis, and cirrhosis which may 
arise from different aetiologies, others deal 
with disorders of related aetiology such as 
viral and non-viral infections, inborn errors 
of metabolism, and toxins. There are 
several chapters devoted to individual dis- 
orders such as Reye’s syndrome, Wilson’s 
disease, Indian childhood cirrhosis, and the 
complications of cystic fibrosis and sickle 
cell disease. 

Written by an author who is pre-eminent 
in the field of childhood liver disease, it 
draws upon an unparalleled wealth of 
clinical material and is wntten in a clear 
style which 1s readily comprehensible to all 


_who may wish to read it Each chapter 1s 


peppered with statements of fact that are 
clearly based on this experience and do not 
have the air of bemg unsubstantiated 
dogma which has been ‘handed down from 
Galen’ A minor quibble 1s that bio- 
chemical values are usually (though not 
consistently) noted in conventional units 
and translated (occasionally incorrectly) 
into SE units I would have preferred the 
latter throughout but this does not detract 
from the value of this book as a welcome 
new edition that should be available ın all 
departments of paediatrics 
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Clinical Care of the Diabetic Child. By 
Allan L Drash Pp 135: no price stated, 
softback Year Book Medical Publishers, 
1986 


This book by the director of paediatric 
endocrinology at the Children’s Hospital in 
Pittsburgh covers in 118 pages the epi- 
demiology, aetiology, diagnosis, general 
outpatient management, and prevention of 
childhood diabetes By avoiding details of 
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management it succeeds in travellin 
across the Atlantic a3 
There are many nice touches illust 
the broad experience of the autho; 
both children with diabetes and the 
ture (the book finishes with 200 refe: 
reflecting the recent literature up to 
These include forthnght statement: 
criminating between clinical and res 
tools, and the use of immunosuppres 
to prevent insulin dependent dia 
mellitus in healthy children at high n 
put firmly in the latter category 
Despite its small size the book inc 
reference to such fascinating speculi 
as the protective effect of breast fe 
against development of diabetes meb ~~ 
and the story of the Samoan children’ 
moved 
Treatment goals are clearly defined 
our limitations in reaching them discus: 
The management approach descr. 
might be considered conservative or £ 
istic; I find the emphasis on avoiding h 
due to therapeutic over optimism a 
tive; thus in Professor Drash’s unit sp. 
care 1s taken to avoid hypoglycaemi 
children under 5 years in case it leack 
intellectual stunting, and before pul 
most children with ‘satisfactory me 
status’ are on one injection of insulin 
“The primary hazard to the intensive in 
approach’ 1s noted to be ‘failure resultin. 
frustration, disappointment’ and the rẹ . 
ing pressure to falsify records or abst 
from treatment altogether 1s highlightc. 
Mixed beef/pork insulins get at 
press than we might give them, par. l; 
financial grounds, and the belt and b 
approach to monitoring including ghe. 
haemoglobin, capulary blood gl 
monitoring, and regular 24 hour ur 
glucose determinations will appeal tc 
children or their doctors in this count 
If I was a child with diabetes | “ 
trust Professor Drash-—he makes ıt t 
that despite my best efforts, achieving 


normal metabolism with the limited } 


available 1s as much due to physiola: 
luck as to family judgment This ıs a’; 
introduction to current outpatient dia 
care for students and junior pa 
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